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Chapter Al: Introduction

INTRODUCTION
CHAPTER CONTENTS

EPA is proposing regulations implementing section Al-l g;i?::;;g;ig;ﬁ?;iﬂy Regulated Al-1
316(b) of the Clean Water Act (CWA). This Al-1.1 Phase III Sector Information .. ..... Al-1
regulation is the third in a series of rulemaking actions Al1-1.2 Phase Il Facility Information . . . .. . Al-5
under CWA section 316(b), addressing the Al1-2  Summary of the Proposed Rule and Other
environmental impacts of cooling water intake Evaluated Options .................. Al-7
structures (CWIS). The Proposed Section 316(b) Rule Al1-3  Summary of Economic Analysis Results Al-11
for Phase III Facilities would establish national Al-4  Organization of the EA Report ....... Al-19
performance requirements for the location, design, References ............ ... ... .. ........ Al1-22

construction, and capacity of CWIS at facilities subject
to this regulation. The proposed national requirements
would establish the best technology available (BTA) to minimize the adverse environmental impact (AEI)
associated with the use of these structures. CWIS may cause AEI through several means, including impingement
(where fish and other aquatic life are trapped on equipment at the entrance to CWIS) and entrainment (where
aquatic organisms, eggs, and larvae are taken into the cooling system, passed through the heat exchanger, and
then discharged back into the source water body).

Al1-1 OVERVIEW OF POTENTIALLY REGULATED SECTORS AND FACILITIES

Facilities potentially subject to regulation under Phase I1I consist of the following types of facilities that employ a
cooling water intake structure and are designed to withdraw two million gallons per day or more from waters of
the United States: (1) existing manufacturing facilities, (2) existing electric power producing facilities with a
design intake flow (DIF) of less than 50 million gallons per day (MGD), and (3) new offshore oil and gas
extraction facilities. These facilities are referred to as “potential Phase III facilities.” Phase III would not include
facilities regulated under Phase I (new facilities other than new offshore oil and gas extraction) or Phase 11
(existing power producing facilities with a DIF of 50 MGD or greater).

The remainder of this section describes the industry sectors and facilities potentially subject to Phase III
regulation that were analyzed for this rulemaking. Chapters B2: Profile of Manufacturers, B4: Profile of the
Electric Power Industry, and C2:Profile of the Offshore Oil and Gas Extraction Industry present more detailed
information on the facilities potentially subject to Phase III regulation and the markets in which they operate.

Under today’s proposed rule, not all potential Phase III facilities would be subject to national categorical
requirements (only those that meet the requisite flow threshold and other applicable criteria of the proposed rule).
Potential Phase III facilities that are not subject to the national requirements would continue to be subject to
section 316(b) requirements established by permit writers on a case-by-case basis. EPA’s analysis in this section
describes all potential Phase I1I facilities, not only those that would be subject to national requirements under
today’s proposed rule.

Al-1.1 Phase III Sector Information

Based on past section 316(b) rulemakings, EPA’s effluent guidelines program, and the 1982 Census of
Manufactures, EPA identified two major industry segments of existing facilities for analysis in developing this
regulation: (1) steam electric generators; and (2) manufacturing industries with substantial cooling water use.
Steam electric generators are the largest industrial users of cooling water. The condensers that support the steam
turbines in these facilities require substantial amounts of cooling water. EPA estimates that steam electric utility

Al-1
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power producers (SIC Codes 4911 and 4931) and steam electric nonutility power producers (SIC Major Group
49) account for approximately 92.5% of total cooling water intake in the United States (U.S. EPA, 2001).
However, most of the intake for steam electric power producers is covered under the Phase II regulation, which
applies to power producers with a DIF of 50 MGD or greater. Only power producers with a DIF of less than 50
MGD would be potentially subject to regulation under Phase III.

Beyond steam electric generators, facilities in other industry segments use cooling water in their production
processes (e.g., to cool equipment, for heat quenching, etc.). EPA used information from the 1982 Census of
Manufactures to identify four major manufacturing sectors showing substantial cooling water use: (1) Paper and
Allied Products (SIC Major Group 26); (2) Chemicals and Allied Products (SIC Major Group 28); (3) Petroleum
and Coal Products (SIC Major Group 29); and (4) Primary Metals Industries (SIC Major Group 33). As
illustrated in Table A1-1, steam electric utilities, steam electric nonutility power producers, and the four major
manufacturing sectors together account for approximately 99% of the total cooling water intake in the United
States.

Table A1-1: Cooling Water Intake by Sector

Cooling Water Intake Flow"
Sector” (SIC Code)
Billion Gal./Yr. Percent of Total Cumulative Percent
Steam Electric Utility Power Producers (49) 70,000 90.9% 90.9%
Steam Electric Nonutility Power Producers (49) 1,172 1.5% 92.4%
Chemicals and Allied Products (28) 2,797 3.6% 96.0%
Primary Metals Industries (33) 1,312 1.7% 97.8%
Petroleum and Coal Products (29) 590 0.8% 98.5%
Paper and Allied Products (26) 534 0.7% 99.2%
Additional 14 Categories® 607 0.8% 100.0%

a

b

The table is based on reported primary SIC codes.

Data on cooling water use are from the 71982 Census of Manufactures, except for traditional steam electric utilities,
which are from the Form EIA-767 database, and the steam electric nonutility power producers, which are from the
Form EIA-867 database. 1982 was the last year in which the Census of Manufactures reported cooling water use.
14 additional major industrial categories (major SIC codes) with effluent guidelines.

c

Source: U.S. DOC, 1982; U.S. DOE, 1995; U.S. DOE, 1996.

In its analysis of the manufacturing industries, EPA divided the Primary Metal Industries (SIC 33) into a Steel
sector (SIC 331) and an Aluminum sector (SIC 333/335), based on the business and other operational differences
in these two major industries. The resulting five manufacturing industries — (1) Paper and Allied Products, (2)
Chemicals and Allied Products, (3) Petroleum and Coal Products, (4) Steel, and (5) Aluminum — comprise the
“Primary Manufacturing Industries,” as referred to in this chapter and elsewhere in this Economic Analysis (EA)
report.

A key data source for EPA’s analysis for the 316(b) Phase III regulation is the detailed questionnaire issued to a
sample of facilities potentially subject to regulation under Phase III. Based on responses to a screener survey,
EPA targeted the detailed questionnaire to facilities believed to be in the electric power industry and the Primary
Manufacturing Industries. EPA received a number of responses from facilities with business operations in
industries other than the Primary Manufacturing Industries. EPA originally believed these facilities to be non-
utility electric power generators; however, inspection of their responses indicated that the facilities were better
understood as cooling water-dependent facilities whose principal operations lie in businesses other than the
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electric power industry or the Primary Manufacturing Industries listed above. This document includes
information for these facilities, referred to as the “Other Industries” or the “Other Industries” group. This
document refers to the Primary Manufacturing Industries and Other Industries, collectively, as “Manufacturers.”

The analysis for facilities in the Other Industries group is restricted to the sample of facilities for which EPA
received surveys but which are not part of the statistically valid sample. As a result, EPA’s analysis for the Other
Industries group is limited to the known facilities in this group. EPA has not estimated the number of facilities in
the Other Industries group that may be subject to regulation under Phase III because EPA does not believe that
this number can be reliably extrapolated from the sample of known facilities in this group. However, because the
statistically valid survey group of six industries (i.e., for the five Primary Manufacturing Industries and Electric
Generators) reflects 99% of total cooling water withdrawals, EPA believes that few additional facilities in the
Other Industries group are potentially subject to regulation under Phase III.

Although EPA was able to undertake impact analysis for the Other Industries group using only the sample of
known facilities for this group, EPA believes that its analysis for the Other Industries group provides a sufficient
basis for regulation development. EPA’s review of the engineering characteristics of cooling water intake and
use in the Other Industries group indicates that cooling water intake and use in these industries do not differ
materially from cooling water intake and use in the electric power industry and the Primary Manufacturing
Industries. In addition, EPA specifically analyzed the economic impacts of evaluated options on the sample
facilities in the Other Industries group. For these reasons, EPA believes that its findings with respect to
economic impact and practicability of this proposal are generally applicable to the full breadth of industries,
including the Other Industries group, within the regulation’s scope.

EPA’s 2000 Section 316(b) Industry Survey collected cooling water information for 656 power producers
(hereafter referred to as “Electric Generators™), 210 facilities in Primary Manufacturing Industries, and 25
additional known facilities in Other Industries determined to be subject to regulation under Section 316(b).
Industry-wide, these facilities represent 671 power producers, 537 facilities in Primary Manufacturing Industries,
and 29 facilities in Other Industries.'

» The 671 Electric Generators withdraw 79,000 billion gallons of cooling water per year. Of the 671
power producers, 554 were covered under the final Phase Il rule. These 554 facilities accounted for
90.9% of total cooling water flow for Phase II and potential Phase III Electric Generators and
Manufacturers (see Table A1-2). The remaining 117 facilities were considered for potential regulation in
Phase I1I. Based on the survey, the 117 potential Phase III facilities account for approximately 392
billion gallons of cooling water per year, or 0.5% of the estimated total flow for Phase II and potential
Phase III Electric Generators and Manufacturers.

» The 537 facilities in Primary Manufacturing Industries withdraw 7,208 billion gallons of cooling water
per year. The 29 additional known facilities in Other Industries withdraw 292 billion gallons of cooling
water per year. Overall, the Manufacturing facilities potentially subject to Phase III regulation account
for approximately 8.7% of total flow for Phase II and potential Phase I1I Electric Generators and
Manufacturers.

! EPA applied sample weights to the survey respondents to account for non-sampled facilities and facilities that did not respond to the
survey. For more information on EPA’s 2000 Section 316(b) Industry Survey, please refer to the Information Collection Request (U.S.
EPA, 2000). As indicated in the preceding paragraph, EPA believes that it cannot reliably extrapolate its findings on facility count,
financial characteristics, and compliance cost for facilities in Other Industries beyond the sample observations. Thus, although these
facilities were assigned sample weights as part of the initial sample design, EPA later set these sample weights to 1.0 — i.e., the sample
facilities in Other Industries represent only themselves in the analysis. However, the sample weights for two of these Other Industries
facilities were included later in the analysis and were not set to 1.0 for the current analysis. As a result, in the current analysis, the 25
sampled Other Industries facilities are described as representing 29 facilities in the broader population.
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Table A1-2: Estimated Cooling Water Intake by Sector (Sample Weighted) - EPA Survey

Total Subject to Phase IT Rule Potentially Subject to Regulation
under Phase 111
Sect Average Average Average
ector Est. No. Annual Est. No. Annual % of Est. No. Annual % of
of Intake Flow of Intake Flow Total of Intake Total
Facilities (bill. Facilities (bill. Surveyed | Facilities Flow (bill.  Surveyed
gallons/yr) gallons/ yr) gallons/ yr)
Steam Electric 671 79,100 554 78,700 90.9% 117 400 0.5%
Power Producers
Primary
Manufacturing 537 7,200 537 7,200 8.3%
Industries
Chemicals and o
Allied Products 185 2,400 185 2,400 2.8%
Steel 68 1,700 68 1,700 2.0%
Aluminum 20 200 20 200 0.2%
Petroleum and o
Coal Products 39 500 39 500 0.6%
Paper and Allied 225 2,400 225 2,400 2.8%
Products
Additional Known
Facilities in Other 29 300 29 300 0.3%
Industries
Total Surveyed 1,237 86,600 554 78,700 90.9% 683 7,900 9.1%
Source: U.S. EPA, 2000.

The six sectors analyzed for Phase III rulemaking comprise a substantial portion of all U.S. industries. As shown
in Table A1-3, the six sectors combined account for almost 45,000 facilities and 3.3 million employees, and more
than $1.5 trillion in sales and $150 billion in payroll. The five manufacturing sectors alone account for
approximately 25% of total U.S. manufacturing sales and 15% of manufacturing employment. It should be noted,
however, that only a subset of facilities in these industry sectors would be potentially subject to regulation under
Phase III. In particular, Electric Generators with a DIF of 50 MGD or greater were covered under the Final
Section 316(b) Phase II Rule and therefore would not be subject to regulation under Phase III. Moreover, even
facilities potentially subject to regulation under Phase III would not be subject to the national categorical
requirements of the proposed rule, unless they operate a CWIS and meet the other applicability criteria of this
rule, including the ultimately-selected DIF threshold.
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Table A1-3: Summary Economic Data for Major Industry Sectors Potentially Subject to §316(b)
Regulation: Facilities, Employment, Estimated Revenue, and Payroll in Millions of 2003 Dollars®

Sector (SIC) l}l:cl;f;fiis,f Employment Sali%hg;iee;n:t:sj o ($l::l‘i);;(:)lrlls)
Power Producers (49)° 22,323 835,917 $495,971 $46,381
Paper & Allied Products (26) 6,509 170,661 $74,293 $9,473
Chemicals & Allied Products (28) 12,401 1,903,013 $628,637 $78,784
Petroleum & Coal Products (29) 2,136 101,452 $226,092 $6,017
Steel (331) 993 189,343 $62,498 $9,257
Aluminum (333,335) 405 76,354 $28,994 $3,204
All §316(b) Sectors 44,767 3,276,740 $1,516,485 $153,116
Total U.S. Manufacturing 377,673 15,879,477 4,097,675 612,046
e Mg e st | s

a

Dollar values adjusted to 2003 using the Implicit Price Deflators for Gross Domestic Product from the Bureau of Economic
Analysis.

Number of facilities is not available in the Annual Survey of Manufactures so was collected from the 1997 Economic Census
instead.

Data for Power Producers comes from the 1997 Economic Census (the last year of available data).

Data are not available by SIC in the 2001 Annual Survey of Manufactures so data was collected by NAICS instead. Paper &
Allied Products (SIC 26) = NAICS 3221; Chemicals & Allied Products (28) = NAICS 325 and 326; Petroleum & Coal Products
(29) = NAICS 3241; Steel (331) = NAICS 3311 and 3312; Aluminum (333,5) = NAICS 3313.

¢ Only the four §316(b) manufacturing sectors (26, 28, 29, and 33) are included in the percentage. SIC 49 is not part of total U.S.
manufacturing.

Sources: 1997 Economic Census: Comparative Statistics for United States 1987 SIC Basis; Annual Survey of Manufacturers, 2001.

In addition to the Electric Generators and Manufacturing sectors covered by EPA’s 2000 Section 316(b) Industry
Survey and discussed above, EPA also analyzed for potential regulation in Phase III new offshore oil and gas
extraction facilities (also abbreviated as “new OOGE facilities”), seafood processing vessels, and offshore liquid
natural gas (LNG) terminals. EPA’s analysis of these facilities is discussed in Part C: Economic Analysis for
Phase III New Offshore Oil and Gas Extraction Facilities of this EA and in the Technical Development
Document for the Proposed Section 316(b) Rule for Phase III Facilities (U.S. EPA, 2004).

Al-1.2 Phase III Facility Information

Two of the primary parameters used to define the options evaluated by EPA are the design intake flow (DIF) of
potentially regulated facilities and their waterbody type. The main DIF applicability thresholds considered by
EPA in establishing the regulatory requirements of this proposal are: 2 MGD, 20 MGD, 50 MGD, 100 MGD, and
200 MGD (see section A1-2 below). In addition, several of the analyzed options also differentiate compliance
requirements based on the type of waterbody from which a facility withdraws cooling water. The two main types
of waterbody are (1) coastal waterbodies (including estuaries/tidal rivers, and oceans) and Great Lakes, which are
generally considered of higher biological productivity and therefore more sensitive to adverse environmental
impact; and (2) inland facilities (including freshwater rivers/streams and lakes/reservoirs).

Table A1-4 shows, by waterbody type and industry segment, the number of facilities potentially subject to
national requirements under five the different DIF applicability thresholds, and the total DIF of all facilities
potentially subject to regulation under Phase III. EPA estimates that as many as 566 existing facilities in the
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Manufacturers segment (including 537 facilities in the Primary Manufacturing Industries and 29 known facilities
in Other Industries), 117 existing Electric Generators, and 124 new offshore oil and gas extraction facilities are
potentially subject to regulation under Phase III, based on a 2 MGD DIF applicability threshold. The number of
these facilities that would be subject to national categorical requirements varies based on the option evaluated.
Under each option, existing facilities with DIFs below the specified applicability threshold for that option or
withdrawing water from a waterbody not covered by the option, would continue to be subject to permit
specifications based on best professional judgment (BPJ) instead of the national categorical requirements
contained in this proposal. Table A1-4 also shows that the 807 facilities potentially subject to regulation under
Phase III have a total combined DIF of approximately 42 billion gallons per day. Of these facilities, a total of
158 facilities have an individual DIF of 50 MGD or greater, 73 facilities have an individual DIF of 100 MGD or
greater, and 31 facilities have an individual DIF of 200 MGD or greater.
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Table A1-4: Number of Potential Phase III Facilities and Design Cooling Water Intake

by Industry Segment
Subject to National Requirements with DIF Applicability
Industry Segment Threshold of Greater than or Equal to Total DIF (MGD)
2 MGD 20MGD 50 MGD 100 MGD 200 MGD
All Waterbodies

Existing Manufacturing Facilities 566 342 155 73 31 38,070

Primary Manufacturing Industries 537 328 145 67 28 36,333

Other Industries 29 15 10 6 3 1,737
Existing Electric Generators 117 51 0 0 0 2,372
New Oil & Gas Facilities® 124 5 3 1,349
Total 807 399 158 73 31 41,791

Coastal Waterbodies and Great Lakes

Existing Manufacturing Facilities 119 87 52 26 15 10,745

Primary Manufacturing Industries 110 79 47 23 13 9,793

Other Industries 9 8 5 3 2 952
Existing Electric Generators 11 4 0 0 0 265
New Oil & Gas Facilities® 124 5 3 1,349
Total 254 96 55 26 15 12,359

Inland Waterbodies

Existing Manufacturing Facilities 447 255 103 47 16 27,325

Primary Manufacturing Industries 427 248 98 44 15 26,540

Other Industries 20 7 5 3 1 785
Existing Electric Generators 106 47 0 0 0 2,106
New Oil & Gas Facilities 0 0 0 0
Total 553 302 103 47 16 29,431

a

DIF for new offshore oil and gas extraction facilities is the peak DIF when all 124 new facilities are operating.

Source:  U.S. EPA, 2000; U.S. EPA Analysis, 2004.

Al1-2 SUMMARY OF THE PROPOSED RULE AND OTHER EVALUATED OPTIONS

In today’s proposal, EPA is proposing three options for existing facilities based on DIF and source waterbody
type. These options define which facilities are Phase I1I existing facilities that would be subject to the proposed
national categorical requirements. The three proposed options would regulate:

» (1) facilities with a total design intake flow of 50 MGD or more and located on any source waterbody
type;

» (2) facilities with a total design intake flow of 200 MGD or more and located on any source waterbody
type;
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» (3) facilities with a total design intake flow of 100 MGD or more and located on certain source
waterbody types (i.c., an ocean, estuary, tidal river/stream or one of the Great Lakes).

The proposed rule would require Phase III existing facilities to meet similar performance standards to those
required in the final Phase II rule, including a 80-95% reduction in impingement mortality and a 60-90%
reduction in entrainment. The proposed rule also provides for the same five compliance alternatives specified in
the final Phase Il rule. If a facility is a point source that uses a cooling water intake structure and has, or is
required to have, an NPDES permit, but does not meet the definition of Phase III existing facility under the
corresponding evaluated option (e.g., the intake is below the specified DIF/source waterbody threshold or does
not meet the 25% cooling purposes threshold), it would be subject to requirements implementing section 316(b)
of the Clean Water Act set by the permit director on a case-by-case basis, using best professional judgment
(BPJ).

In developing this proposal, EPA evaluated several additional options based on varying flow regimes and
waterbody types. Two of these options (specifically, Options 1 and 6 below) are based on applying the same
performance standards and compliance alternatives as those being proposed (i.e., the final Phase II performance
standards and requirements including the use of case-by-case permit determinations based on BPJ for facilities
below the applicable thresholds) but using different DIF applicability thresholds. EPA also considered a number
of options (specifically Options 2, 3, 4, and 7 below) that would establish different performance standards for
certain groups or subcategories of Phase III existing facilities. Under these options, EPA would apply the
proposed performance standards and compliance alternatives (i.e., the Phase II requirements) to the higher
threshold facilities, apply the less-stringent requirements as specified below to the middle flow threshold
category, and would apply BPJ below the lower threshold.

Each of the options evaluated in developing this proposed rule is described in detail below:

Option 1 (“20 MGD for All Waterbodies Option”): Facilities with a DIF of 20 MGD or greater would be
subject to the performance standards and compliance alternatives proposed in today’s rule. Under this option,
section 316(b) requirements for existing Phase III facilities with a DIF of less than 20 MGD would be established
on a case-by-case, BPJ, basis.

Option 2: Facilities with a DIF of 50 MGD or greater would be subject to the performance standards and
compliance alternatives proposed in today’s rule (discussed above). Facilities located on estuaries, oceans, tidal
rivers or streams, or one of the Great Lakes, and with a DIF between 20 and 50 MGD (20 MGD inclusive) would
be subject to the same performance standards and compliance alternatives proposed in today’s rule. Facilities
located on freshwater rivers and lakes with a DIF between 20 and 50 MGD (20 MGD inclusive) would have to
meet the performance standards for impingement mortality only and not for entrainment. Under this option,
section 316(b) requirements for existing Phase III facilities with a DIF of less than 20 MGD would be established
on a case-by-case, BPJ, basis.

Option 3: Facilities with a DIF of 50 MGD or greater would be subject to the performance standards and
compliance alternatives proposed in today’s rule (discussed above). All facilities with a DIF between 20 and 50
MGD (20 MGD inclusive) would have to meet the performance standards for impingement mortality only and
not for entrainment. Under this option, section 316(b) requirements for existing Phase III facilities with a DIF of
less than 20 MGD would be established on a case-by-case, BPJ, basis.

Option 4: Facilities with a DIF of 50 MGD or greater would be subject to the performance standards and
compliance alternatives proposed in today’s rule (discussed above). Facilities located on estuaries, oceans, tidal
rivers or streams, or one of the Great Lakes, and with a DIF between 20 and 50 MGD (20 MGD inclusive) would
be subject to the same performance standards and compliance alternatives proposed in today’s rule. Under this
option, section 316(b) requirements for all existing Phase III facilities on freshwater rivers/streams or
lakes/reservoirs and with a DIF between 20 and 50 MGD (20 MGD inclusive), and all existing Phase III facilities
with a DIF of less than 20 MGD would be established on a case-by-case, BPJ, basis.
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Option 5 (Proposed “50 MGD for All Waterbodies Option™): Facilities with a DIF of 50 MGD or greater
would be subject to the performance standards and compliance alternatives proposed in today’s rule (discussed
above). Under this option, section 316(b) requirements for existing Phase III facilities with a DIF of less than 50
MGD would be established on a case-by-case, BPJ, basis.

Option 6: Facilities with a DIF of 2 MGD or greater would be subject to the performance standards and
compliance alternatives proposed in today’s rule (discussed above). Under this option, section 316(b)
requirements for Phase III facilities with a DIF of less than 2 MGD would be established on a case-by-case, BPJ,
basis.

Option 7: Facilities with a DIF of 50 MGD or greater would be subject to the performance standards and
compliance alternatives proposed in today’s rule (discussed above). Facilities with a DIF between 30 and 50
MGD (30 MGD inclusive) would have to meet the performance standards for impingement mortality only and
not for entrainment. Under this option, section 316(b) requirements for Phase III facilities with a DIF of less than
30 MGD would be established on a case-by-case, BPJ, basis.

Option 8 (Proposed “200 MGD for All Waterbodies” Option): Facilities with a DIF of 200 MGD or greater
would be subject to the performance standards and compliance alternatives proposed in today’s rule (discussed
above). Under this option, section 316(b) requirements for existing Phase III facilities with a DIF of less than
200 MGD would be established on a case-by-case, BPJ, basis.

Option 9 (Proposed “100 MGD for Certain Waterbodies” Option): Facilities located on estuaries, oceans,
tidal rivers or streams, or one of the Great Lakes, and with a DIF of 100 MGD or greater would be subject to the
performance standards and compliance alternatives proposed in today’s rule (discussed above). Under this
option, section 316(b) requirements for all existing Phase III facilities on freshwater rivers and streams or lakes
and reservoirs, and all existing Phase III facilities with a DIF of less than 100 MGD would be established on a
case-by-case, BPJ, basis.

Table A1-5 summarizes which facilities would be defined as existing Phase II1I facilities and which performance
standards would apply under each of the options described above.
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Table A1-5: Performance Standards for the Evaluated Options for Existing Facilities

Minimum DIF Defining Facilities as Existing Phase III Facilities

Option
2 MGD 20 MGD 30 MGD 50 MGD 100 MGD 200 MGD

1 BPJ I&E

Estuaries, oceans, tidal waters, or one
2 BPJ of the Great Lakes: I&E I&E
All other waterbodies: I only

3 BPJ I only I&E

Estuaries, oceans, tidal waters, or one
4 BPJ of the Great Lakes: I&E I&E
All other waterbodies: BPJ

5 BPJ I&E

6 I&E

7 BPJ I only I&E

8 BPJ I&E

Estuaries, oceans, tidal waters, or one
9 BPJ of the Great Lakes: I&E
All other waterbodies: BPJ

Key:
BPJ - Best Professional Judgement
I&E - 80-95% reduction in impingement mortality and a 60-90% reduction in entrainment
I only - 80-95% reduction in impingement mortality only
Estuaries - includes tidal rivers and streams

Source: U.S. EPA Analysis, 2004.

In the remainder of this document, the discussion for existing facilities (i.e., the Manufacturers and Generators
industry segments) focuses on the three proposed options listed above: the “50 MGD for All Waterbodies” option
(Option 5 — also referred to as the “50 MGD All” option); the “200 MGD for All Waterbodies” option (Option 8
— also referred to as the “200 MGD All” option); and the “100 MGD for Certain Waterbodies” Option (Option 9
— also referred to as the “100 MGD CWB?” option). In addition to presenting analyses for the three proposed
options in the chapter texts of this document, the appendixes to the relevant chapters also present analyses for the
other evaluated options (Option 1, Option 2, Option 3, Option 4, and Option 6). EPA did not conduct economic
analyses for one of the options defined above (Option 7). More information on the potential costs of Option 7
can be found in the Technical Development Document (U.S. EPA, 2004).

This proposed rule would also address new offshore oil and gas extraction facilities. Under this part of the
proposed rule, new offshore oil and gas extraction facilities that withdraw 2 MGD or more would be subject to
select requirements similar to those applicable to other new facilities in the Phase I (new facility) 316(b)
regulation. These requirements address intake flow velocity, proportional flow restrictions, specific impact
concerns (e.g., threatened or endangered species; critical habitat; or migratory, sport, or commercial species), and
information submission, monitoring, and recordkeeping. Available information indicates that it is not feasible for
offshore oil and gas extraction facilities to employ closed-cycle recirculating cooling systems to reduce cooling
water flow levels because such facilities have neither the physical space nor the technical capacity to install
technologies such as cooling towers or other closed-cycle systems. Thus, in this proposed rule, EPA would not
require new offshore oil and gas extraction facilities to reduce intake flow to a level commensurate with a closed-
cycle recirculating cooling system or to use close-cycle recirculating cooling as a baseline for performance
standards.
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A1-3 SUMMARY OF ECONOMIC ANALYSIS RESULTS

This section presents a brief summary of the main results of EPA’s economic analyses for the proposed rule.
This summary includes results for the three proposed options for existing facilities and the proposed option for
new facilities. More detail on each analysis, including methodology and results, is provided in later chapters of
this EA.

a. Number of Facilities Subject to National Categorical Requirements

¢ Existing Facilities

EPA is proposing three options for existing facilities. These three options have the same national categorical
requirements, but they differ with respect to the number of existing facilities that would be subject to these
requirements. Specifically, the number of regulated facilities differs as a result of (1) the design intake flow
(DIF) applicability thresholds of the three options; and (2) the type of waterbodies to which the options would
apply. Facilities that meet the flow/source waterbody threshold of a particular option would be subject to
performance standards similar to those established in Phase II; facilities that do not meet the relevant thresholds
would remain subject to permitting on a case-by-case, best professional judgment, basis.

Table A1-6 on the following page presents, by industry segment and option, (1) the number of existing facilities
potentially subject to regulation under Phase III, (2) the estimated number of baseline closures, and (3) for the
three proposed options, the number of existing facilities that would be subject to the proposed national
categorical requirements and the number of facilities estimated to install a technology to comply with this
proposal. Under each option, facilities that are not baseline closures and would not be subject to the national
requirements (“Potentially Subject to Regulation” minus “Baseline Closure” minus “Subject to National
Requirements — Total”) are subject to permitting on a case-by-case, best professional judgment, basis.

As shown in Table A1-6, as many as 566 facilities in the Manufacturers segment (including 537 facilities in the
Primary Manufacturing Industries and 29 known facilities in Other Industries) and 117 Electric Generators are
potentially subject to regulation under Phase III. EPA estimates that 77 Manufacturers and three Electric
Generators would be baseline closures, i.e., they would be in severe financial distress independent of regulation.
In the Manufacturers segment, the 50 MGD All option would subject the largest number of facilities (136) to
national categorical requirements. Of these, 103 are estimated to install a technology to comply with the
proposed rule’s requirements. The 200 MGD All option would subject 25 facilities in the Manufacturers
segment to national categorical requirements, with 22 facilities estimated to install a technology. The 100 MGD
CWB option would subject the smallest number of manufacturing facilities (19) to national categorical
requirements, with 18 of these facilities estimated to install a technology. Since existing Electric Generators with
a DIF of 50 MGD or greater were covered by the final Phase II rule, no Phase III Generator would be subject to
the national requirements under any of the three proposed options.
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Table A1-6: Phase III Existing Facility Counts, by Industry Segment and Option

Subject to National Requirements, Excluding Baseline Closures
Potentially b celine = 50 MGD All Option 200 MGD All Option 100 MGD CWB
Industry Subject to Option
. Closure
Regulation
w/ w/ w/
Total Technology Total Technology Total Technology
Manufacturers 566 77 136 103 25 22 19 18
Primary Man. 537 73 127 97 23 20 17 16
Industries
Other
Industries 29 4 ? 7 2 2 2 2
Electric Generators 117 3 0 0 0 0 0 0
Total® 683 80 136 103 25 22 19 18

a

Individual numbers may not sum to totals due to independent rounding.

Source: U.S. EPA Analysis, 2004.

% New Facilities

EPA is proposing a 2 MGD flow threshold for new offshore oil and gas extraction facilities, the same threshold
applicable to other new facilities under Phase I. EPA’s analysis of new offshore oil and gas extraction facilities
includes oil and gas production platforms/structures and mobile offshore drilling units (MODUs). EPA estimated
the number and characteristics of new offshore oil and gas extraction facilities based on data on existing offshore
oil and gas extraction facilities, collected through EPA’s 316(b) survey of offshore oil and gas extraction
facilities and from other sources of publicly available information, such as the Minerals Management Service.

EPA estimates that 21 new offshore oil and gas extraction platforms and 103 new MODUs would be subject to
the national requirements of the proposed option, assuming a 20-year period of construction from 2007 (the
assumed effective date of the rule) to 2026.

b. Economic Impacts

¢ Existing Facilities

EPA identified a facility as a regulatory closure if it would have operated under baseline conditions but would
fall below an acceptable financial performance level under the proposed regulatory requirements. EPA’s analysis
of regulatory closures is based on the estimated change in facility after-tax cash flow (cash flow) as a result of the
regulation and specifically examines whether the change in cash flow would be sufficient to cause the facility’s
going concern business value to become negative.” EPA calculated the going concern value of each facility using
a discounted cash flow framework in which cash flow is discounted at an estimated cost of capital. The
definition of cash flow used in these analyses is after-tax free cash flow available to all capital — equity and debt.
Correspondingly, the cost of capital reflects the combined cost, after-tax, of equity and debt capital. For its
analysis of economic/financial impacts on the Manufacturers industry segment, EPA used 7% as a real, after-tax
cost of capital.

EPA also identified facilities that would likely incur moderate financial impacts, but that would not be expected
to close, as a result of the proposed rule. EPA established thresholds for two measures of financial performance

2 This methodology applies to Manufacturing facilities only. Since Electric Generators with a DIF of 50 MGD or greater were
covered by the final Phase II rule, no Phase III Generators are subject to regulation under the three proposed options.
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and condition — interest coverage ratio and pre-tax return on assets — and compared the facilities’ performance
before and after compliance under each option with these thresholds. EPA attributed incremental moderate
impacts to the rule if both financial ratios exceeded threshold values in the baseline (i.e., there were no moderate
impacts in the baseline), but at least one financial ratio fell below the threshold value in the post-compliance
case.

Of the 474 Manufacturing facilities potentially subject to regulation after baseline closures, EPA estimated that
no facilities would close or incur employment losses as a result of the three proposed options.> EPA also found
that none of the 474 baseline-pass facilities would incur a moderate economic impact as a result of the three
proposed options.

EPA also assessed whether firms owning regulated facilities might incur a material adverse impact, based in
particular on the possibility of owning more than one regulated facility. This analysis, which relied on a firm-
level cost-to-revenue test, found that no firms owning Manufacturing facilities would be materially affected as a
result of the proposed regulation.

For a detailed discussion of EPA’s economic impact analyses for existing facilities, see Chapter B3.: Economic
Impact Analysis for Manufacturers and Chapter B5: Economic Impact Analysis for Electric Generators.

% New Facilities

EPA conducted several types of economic impact analysis for the new offshore oil and gas extraction industry
segment. These analyses include three analyses for platforms/structures (facility-level production value and
closure analysis, facility-level barrier-to-entry analysis, and firm-level cost-to-revenue analysis) and three
analyses for MODU s (facility-level closure analysis, facility-level barrier-to-entry analysis, and firm-level cost-
to-revenue analysis). These analyses found no economic impact on any new offshore oil and gas extraction
facility that would be subject to regulation under Phase III or any firm projected to build a new offshore oil and
gas extraction facility that would be subject to regulation under Phase III.

For a detailed discussion of EPA’s economic impact analyses for new facilities, see Chapter C3.: Economic
Impact Analysis for the Offshore Oil and Gas Extraction Industry.

c. Regulatory Flexibility Analysis

¢ Existing and New Facilities

The Regulatory Flexibility Act (RFA) requires EPA to consider the economic impact a proposed rule would have
on small entities. Under the three proposed options, EPA estimates that no existing small entities in the
Manufacturers or Electric Generators industry segments would be subject to national categorical requirements.
In the new offshore oil and gas extraction industry segment, EPA estimates that one small entity, a new offshore
oil and gas extraction platform, would be subject to the national requirements of the proposed rule. EPA
estimates that this entity would incur annualized, after-tax compliance costs of less than 0.1% of annual revenue.
Table A1-7 outlines the total number of small entities in each industry segment, the number of small entities
potentially subject to regulation under Phase III, and the estimated cost-to-revenue ratio that small entities would
incur in complying with the proposed regulation. For a detailed discussion of these analyses, see Chapter D1:
Regulatory Flexibility Analysis.

* Certain sample facilities used for estimating the number of facilities potentially subject to regulation under Phase III were not
included in the economic impact analysis because their questionnaire responses lacked some data needed for the economic analysis. Using
revised sample weights (to reflect the removed facilities) yields an estimate of 12 fewer Manufacturing facilities (554) for the economic
impact analysis than the estimated total (566) of Manufacturing facilities using all possible sample facilities. See Chapter B3 for further
discussion.
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Table A1-7: Summary of Small Entity Impact Ratio Ranges by Industry Segment

1;1E 1:::2:: gfws:il:llll Percentage of Compliz;;nce Cost/Annual
Total Number of e g Small Entities evenues
Industry 98 Facilities .
Small Entities Potentially Subiect Subject
grenia 1y SUbJee toRegulation 0-1%  13%  >3%
to Regulation
Proposed Options / 2 MGD Option

Manufacturers 5,113 - 0.0% - - -
Electric Generators 543 - 1,295 - 0.0% - - -
New OOGE Facilities 24 1 4.2% 1 - -
Total 5,680 - 6,432 1 0.0% 1 0 0
Source: U.S. EPA Analysis, 2004.

d. UMRA Analysis

<,

% Existing and New Facilities

Under section 202 of the Unfunded Mandates Reform Act (UMRA), EPA generally must prepare a written
statement, including a cost-benefit analysis, for proposed and final rules with “Federal mandates” that might
result in expenditures by State, local, and Tribal governments, in the aggregate, or by the private sector, of $100
million or more in any one year. EPA’s UMRA analysis for this proposed rule found the following:

50 MGD for All Waterbodies option for existing facilities and proposed option for new offshore oil
and gas extraction facilities: EPA estimates the total annualized after-tax costs of compliance for this
option to be $44.8 million (2003$). All of these direct facility costs are incurred by the private sector
(including 136 Manufacturing facilities and 124 new offshore oil and gas extraction facilities). No
facility owned by State and local governments is subject to the national requirements under this proposed
option. Additionally, State and local permitting authorities are estimated to incur $0.5 million annually
to administer this option, including labor costs to write permits and to conduct compliance monitoring
and enforcement activities. EPA estimates that the highest undiscounted after-tax cost incurred by the
private sector in any one year is approximately $280 million in 2011.

200 MGD for All Waterbodies option for existing facilities and proposed option for new offshore oil
and gas extraction facilities: EPA estimates the total annualized after-tax costs of compliance for this
option to be $21.4 million (2003$). All of these direct facility costs are incurred by the private sector
(including 25 manufacturing facilities and 124 new offshore oil and gas extraction facilities). No facility
owned by State and local governments is subject to the national requirements under this proposed option.
Additionally, State and local permitting authorities are estimated to incur $0.1 million annually to
administer this option, including labor costs to write permits and to conduct compliance monitoring and
enforcement activities. EPA estimates that the highest undiscounted after-tax cost incurred by the private
sector in any one year is approximately $91 million in 2010.

100 MGD for Certain Waterbodies option for existing facilities and proposed option for new offshore
oil and gas extraction facilities: EPA estimates the total annualized after-tax costs of compliance for this
option to be $17.4 million (2003$). All of these direct facility costs are incurred by the private sector
(including 19 manufacturing facilities and 124 new offshore oil and gas extraction facilities). No facility
owned by State and local governments is subject to the national requirements under this proposed option.
Additionally, State and local permitting authorities are estimated to incur $0.2 million annually to
administer this option, including labor costs to write permits and to conduct compliance monitoring and
enforcement activities. EPA estimates that the highest undiscounted after-tax cost incurred by the private
sector in any one year is approximately $236 million in 2011.
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Table A1-8 summarizes the total annualized cost and maximum one-year cost, by facility and government costs,
for each of the proposed options. For a detailed discussion of these analyses, see Chapter D2: UMRA Analysis.

Table A1-8: Summary of UMRA Costs (in millions, 2003$)

Total Annualized Cost Maximum One-Year Cost
Sector Facility Government Facility Government
Compliance Implementation Total Compliance Implementation Total
Costs Costs Costs Costs
50 MGD All Option for Existing Facilities / Proposed Option for New Facilities
Government Sector $0.0 $0.5 $0.5 $0.0 $2.0 $2.0
(excl. Federal)
Private Sector $44.8 n/a $44.8 $280.3 n/a $280.3
200 MGD All Option for Existing Facilities / Proposed Option for New Facilities

Government Sector $0.0 $0.1 $0.1 $0.0 $0.4 $0.4
(excl. Federal)
Private Sector $21.4 n/a $21.4 $90.8 n/a $90.8

100 MGD CWB for Existing Facilities / Proposed Option for New Facilities
Government Sector $0.0 $0.2 $0.1 $0.0 50.8 50.8
(excl. Federal)
Private Sector $17.4 n/a $17.4 $235.6 n/a $235.6

Source: U.S. EPA Analysis, 2004.

e. Energy Effects

Executive Order 13211, (“Actions Concerning Regulations That Significantly Affect Energy Supply,
Distribution, or Use” (66 FR 28355, May 22, 2001)) requires EPA to prepare a Statement of Energy Effects when
undertaking regulatory actions identified as “significant energy actions.” This rule is not a “significant energy
action” as defined in Executive Order 13211 because it is not likely to have a significant adverse effect on the
supply, distribution, or use of energy.

EPA analyzed the potential for energy effects of the three proposed options for existing facilities and the
proposed option for new offshore oil and gas extraction facilities and found that none of them would lead to
adverse outcomes. From these analyses, EPA concludes that this proposal would have minimal energy effects at
a national and regional level. As a result, EPA did not prepare a Statement of Energy Effects. For more detail on
the potential energy effects of this proposal, see Chapter D3: Other Administrative Requirements, Section D3-7.

f. Social Costs

¢ Existing Facilities

EPA calculated the social cost of the three proposed options for Manufacturers and Electric Generators using two
discount rate values: 3% and 7%. At a 3% rate, EPA estimated total annualized social costs of $47.3 million for
the 50 MGD All option, $22.8 million for the 200 MGD All option, and $17.6 million for the 100 MGD CWB
option (all dollar values in 2003$). At a 7% rate, these values are $50.1 million, $24.1 million, and $18.3
million, respectively. The largest component of social cost is the pre-tax cost of regulatory compliance incurred
by complying facilities; these costs include pilot study costs, one-time technology costs of complying with the
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rule, one-time costs of installation downtime, annual operating and maintenance costs, and permitting costs
(initial permit costs, annual monitoring costs, and permit reissuance costs). Social cost also includes
implementation costs incurred by Federal and State governments. As described above, EPA’s social cost
estimates exclude the cost of facilities estimated to be baseline closures.

Table A1-9 presents the total social cost for existing facilities under the three proposed options by type of cost,
using 3% and 7% discount rates. As shown in the table, direct compliance cost in the Manufacturers segment
accounts for the substantial majority of total social cost for existing facilities under all three proposed options.
No Electric Generators would be subject to the national categorical requirements under any of the proposed
options. EPA’s estimate of Federal and State government costs for administering the rule is comparatively minor
in relation to the estimated direct cost of regulatory compliance.

Table A1-9: Social Cost for Existing Facilities (annualized, in millions, 2003$)

50 MGD All Option 200 MGD All Option 100 MGD CWB Option
3% 7% 3% 7% 3% 7%
Direct Compliance Cost:

Manufacturers® $46.8 $49.5 $22.6 $24.0 $17.5 $18.1
Primary Manufacturing Industries $42.7 $45.1 $21.7 $23.1 $16.7 317.4

Other Industries $4.1 34.4 $1.0 30.9 30.7 30.7

Electric Generators $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
Total Direct Compliance Cost* $46.8 $49.5 $22.6 $24.0 $17.5 $18.1
State and Federal Administrative Cost $0.6 $0.6 $0.1 $0.1 $0.2 $0.2
Total Social Cost for Existing Facilities® $47.3 $50.1 $22.8 $24.1 $17.6 $18.3

*  Individual numbers may not sum due to independent rounding.

Source: U.S. EPA Analysis, 2004.

% New Facilities

EPA calculated the social cost for regulated new offshore oil and gas extraction facilities also using 3% and 7%
discount rates. EPA estimated total annualized social costs of $3.7 million at a 3% rate and $3.0 million at a 7%
rate. The largest component of social cost is the pre-tax cost of regulatory compliance incurred by complying
facilities; these costs include pilot study costs, one-time technology costs of complying with the rule, one-time
costs of installation downtime, annual operating and maintenance costs, and permitting costs (initial permit costs,
annual monitoring costs, and permit reissuance costs). Social cost also includes implementation costs incurred
by the Federal government. States are not involved in administering the permits for new offshore oil and gas
extraction facilities since the oil and gas industry is permitted under General Permits at the Regional EPA level
(which is part of the Federal government).

Table A1-10 presents the total social cost for new facilities under the proposed regulation by type of cost, using
3% and 7% discount rates.
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Table A1-10: Social Cost for New Facilities (annualized, in millions, 2003$)

Proposed Option

3% 7%

Direct Compliance Cost:
MODUs $1.9 $1.6
Platforms/Structures $1.4 $1.1
Total Direct Compliance Cost” $3.2 $2.7
State and Federal Administrative Cost $0.4 $0.3
Total Social Cost for New Facilities” $3.7 $3.0

a

Individual numbers may not sum due to independent rounding.

Source: U.S. EPA Analysis, 2004.

% Existing and New Facilities

EPA is proposing three flow threshold/source waterbody-based options for existing facilities and is also
proposing requirements for new offshore oil and gas extraction facilities, similar to those applicable to other new
facilities in Phase I. Under the 50 MGD All option for existing facilities and the proposed option for new
offshore oil and gas extraction facilities, total annualized social costs are $51.0 million and $53.1 million, using
3% and 7% discount rates, respectively. Under the 200 MGD All option for existing facilities and the proposed
option for new offshore oil and gas extraction facilities, total annualized social costs are $26.4 million and $27.2
million, using 3% and 7% discount rates, respectively. Under the 100 MGD CWB option for existing facilities
and the proposed option for new offshore oil and gas extraction facilities, total annualized social costs are $21.3
million at both discount rates.

Table A1-11 summarizes the total social costs for existing and new facilities. For details of EPA’s social cost
analyses, see Chapter E1: Summary of Social Costs.
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Table A1-11: Total Social Cost for Existing and New Facilities (annualized, in millions, 2003 )

50 MGD All Option / 200 MGD All Option / 100 MGD CWB Option /

2 MGD Option 2 MGD Option 2 MGD Option
3% 7% 3% 7% 3% 7%

Direct Compliance Cost:

Existing Facilities $46.8 $49.5 $22.6 $24.0 $17.5 $18.1

New Facilities $3.2 $2.7 $3.2 $2.7 $3.2 $2.7
Total Direct Compliance Cost* $50.0 $52.2 $25.9 $26.7 $20.7 $20.8
State and Federal Administrative Cost:

Existing Facilities $0.6 $0.6 $0.1 $0.1 $0.2 $0.2

New Facilities $0.4 $0.3 $0.4 $0.3 $0.4 $0.3
Total State and Federal Administrative Cost* $1.0 $0.9 $0.5 $0.5 $0.6 $0.5
Total Social Cost® $51.0 $53.1 $26.4 $27.2 $21.3 $21.3

a

Individual numbers may not add up to totals due to independent rounding.

Source: U.S. EPA Analysis, 2004.

g. Benefit-Cost Analysis

«» Existing Facilities

The benefit-cost analysis for each option compares total annualized use benefits to total annualized pre-tax costs
(social costs) for facilities that remain open in the baseline. Benefits and costs were discounted using both a 3%
and 7% discount rate. The cost estimates include costs of compliance to facilities subject to regulation under
Phase III as well as administrative costs incurred by State and local governments and by the Federal government.
The benefits estimates include monetized benefits to commercial and recreational fishing. Total monetizable
benefits include only use benefits because non-use benefits were evaluated qualitatively. Thus, the benefit-cost
analysis compares a substantially complete measure of social costs with an incomplete measure of social benefits
and should be interpreted bearing in mind this inconsistency.

Table A1-12 summarizes the number of facilities subject to regulation under Phase III, the number of facilities
estimated to install I&E technologies, total annualized benefits, total annualized costs, and net benefits for the
three proposed options. Since EPA was unable to estimate benefits for the new offshore oil and gas extraction
industry segment, the benefit-cost analysis only includes existing facilities. As reported in Table A1-12,
estimated costs exceed estimated use benefits under all three of the proposed options for existing facilities.
Under the 50 MGD All option, 136 facilities would be subject to the national categorical requirements. Of those
facilities, 103 are estimated to install technologies to reduce impingement and entrainment. Using a 3% discount
rate, total costs would exceed total use benefits by $45.4 million; using a 7% discount rate, total costs would
exceed total use benefits by $48.6 million. Under the 200 MGD All option, 25 facilities would be subject to the
national categorical requirements, with 22 facilities estimated to require new technologies. This option yields
total social costs in excess of total benefits of $21.5 million and $23.1 million, discounted at 3% and 7%,
respectively. Under the 100 MGD CWB option, 19 facilities would be subject to the national categorical
requirements, and 18 are estimated to install technologies. Total social costs would exceed total use benefits by
$16.2 million using a 3% discount rate, and $17.2 million using a 7% discount rate. For further discussion of the
benefit-cost analysis, see Chapter E3: Comparison of Benefits and Social Costs.
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Table A1-12: Summary of Benefits and Social Costs for Existing Facilities (millions, 2003$)

Annualized
Option Faclzll;ltrirel:esl;l(l))ij:ect F acill\il:;:e[sll;:ll;t(:lt;ling o IVST:; eof Total ‘é::tlsmlized Nﬁ\/[Be‘::f)t"its
to Option Technology Reductions
(Mean)®
3% Discount Rate
50 MGD All Option 136 103 $1.9 $47.3 ($45.4)
200 MGD All Option 25 22 $1.3 $22.8 ($21.5)
100 MGD CWB Option 19 18 $1.4 $17.6 ($16.2)
7% Discount Rate
50 MGD All Option 136 103 $1.5 $50.1 (548.6)
200 MGD All Option 25 22 $1.0 $24.1 ($23.1)
100 MGD CWB Option 19 18 $1.1 $18.3 (517.2)

a

b

The total monetizable value of I&E reductions includes use benefits only. EPA evaluated non-use benefits only qualitatively.

Net benefits are computed by subtracting total annualized costs from total annual use benefits. The net benefits presented here are
based on the comparison of a substantially complete measure of social costs with an incomplete measure of benefits and should be
interpreted with caution. In addition to the mean value presented in this table, EPA also estimated a range based on low and high
values (see Chapter E3).

Source: U.S. EPA Analysis, 2004.

Al1-4 ORGANIZATION OF THE EA REPORT

The Economic Analysis for the Proposed Section 316(b) Rule for Phase Il Facilities (EA) assesses the costs,
economic impacts, and benefit-cost relationships of the options evaluated in developing this proposed rule. The
EA consists of five parts, organized as follows:

Part A: Background Information

Chapter Al: Introduction provides a brief discussion of the regulated industry sectors and facilities, summarizes
the proposed rule and other evaluated options, and presents a summary of economic analysis results.

Chapter A2: Need for the Regulation discusses the environmental impacts from operating CWIS and explains
the need for this regulatory effort.

Part B: Economic Analysis for Phase III Existing Facilities

Chapter B1: Summary of Cost Categories and Key Analysis Elements for Existing Facilities summarizes the
cost categories included in the economic analyses for Phase III existing facilities and describes certain elements
of the analytic framework that are common to the economic analyses of Manufacturers and Electric Generators.

Chapter B2: Profile of Manufacturers presents profiles of the markets in which affected manufacturing facilities
operate (SIC codes 26, 28, 29, 331, and 333/335). Each manufacturing industry profile presents an outline of
domestic production, discusses market structure and competitiveness, summarizes industry-wide financial
performance and condition, and characterizes facilities potentially subject to regulation under Phase III.

Chapter B3: Economic Impact Analysis for Manufacturers presents an overview of the methodology used to
estimate the economic impacts incurred by Phase III manufacturing facilities under the proposed regulation and
provides the impact analysis results. The chapter describes the analytic framework used to assess severe and
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moderate facility-level impacts associated with the proposed rule and other evaluated options. The chapter also
includes a discussion of firm- and market-level impacts.

Chapter B4: Profile of the Electric Power Industry presents a profile of the market in which potentially
regulated electric generators operate. The profile presents an industry overview, outlines domestic production in
terms of capacity, generation and domestic distribution, characterizes facilities potentially subject to Phase 111
regulation, and presents an industry outlook.

Chapter B5: Economic Impact Analysis for Electric Generators assesses the expected economic effect on the
Electric Generator segment of the options evaluated in developing this proposed rule. This chapter (1) describes
the methodology used to estimate the private cost to Electric Generators potentially subject to regulation under
Phase III and presents summary cost statistics; (2) summarizes EPA’s electricity market model analysis for
Electric Generators potentially subject to Phase III regulation and the electric power industry as a whole; and (3)
presents an additional assessment of the magnitude of compliance costs to Electric Generators, including a cost-
to-revenue analysis at the facility and firm levels, an analysis of compliance costs per household at the North
American Electric Reliability Council (NERC) level, and an analysis of compliance costs relative to electricity
price projections, also at the NERC level. The appendix to this chapter presents the detailed methodology and
results of EPA’s electricity market model analysis.

Part C: Economic Analysis for Phase III New Offshore Oil and Gas Extraction Facilities

Chapter C1: Summary of Cost Categories and Key Analysis Elements for New Offshore Oil and Gas
Extraction Facilities summarizes the cost categories included in the economic analyses for Phase I1I new
facilities and describes certain elements of the analytic framework of the economic analyses of new offshore oil
and gas extraction facilities.

Chapter C2: Profile of the Offshore Oil and Gas Extraction Industry presents a profile of existing offshore oil
and gas production platforms and mobile offshore drilling units (MODUSs) and characterizes new facilities
subject to the proposed Phase III requirements. The profile summarizes the existing facilities, their associated
firms, and the financial conditions of those firms. The profile also projects the number and type of new facilities
estimated to begin operation over a twenty-year period.

Chapter C3: Economic Impact Analysis for the Offshore Oil and Gas Extraction Industry presents an
overview of the methodology used to estimate the economic impacts potentially incurred by new offshore oil and
gas extraction facilities under the proposed Phase III regulation and provides the impact analysis results. The
chapter assesses the potential impacts on MODUs, platforms, and firms, including a cost-to-revenue analysis at
the facility and firm levels. The chapter also presents a barrier-to-entry analysis for new facilities.

Part D: Additional Economic Analyses for Existing and New Facilities

Chapter D1: Regulatory Flexibility Analysis presents EPA’s estimates of small business impacts from the
proposed rule and other evaluated options.

Chapter D2: UMRA Analysis outlines the requirements for analysis under the Unfunded Mandates Reform Act
and present the results of the analysis for this proposed regulation.

Chapter D3: Other Administrative Requirements presents several other analyses conducted in developing this
proposed rule. These analyses address the requirements of Executive Orders and Acts applicable to this
proposal.
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Part E: Social Costs, Benefits, and Benefit-Cost Analysis for Existing and New Facilities

Chapter E1: Summary of Social Costs presents the social costs of the proposed rule and other evaluated options,
including time profiles of direct facility costs and administrative costs.

Chapter E2: Summary of Benefits provides an overview of the regional studies used to support the benefits
assessment and a summary of the analyses. The chapter also presents the results of each regional study for the
proposed rule and other evaluated options. Finally, the chapter outlines the methodology used to extrapolate
regional study results to develop national estimates of baseline losses from impingement and entrainment at in-
scope facilities and presents monetized benefits.

Chapter E3: Comparison of Benefits and Social Costs compares total benefits to total social costs at the
national and regional levels for the proposed rule and other evaluated options. This chapter includes a discussion
of net benefits, an incremental analysis of net benefits, and a break-even analysis.
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Chapter A2: Need for the Regulation

INTRODUCTION
CHAPTER CONTENTS
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Phase 111 existing facilities have indicated on EPA’s
2000 Section 316(b) Industry Survey that they have
ever performed an impingement and entrainment (I&E) study (U.S. EPA, 2000)." In addition, EPA and the
Bureau of Land Management’s Minerals Management Service (MMS) could only identify one case where the
potential environmental impacts of the CWIS of a new oil and gas extraction facility were considered (U.S. DOI,
2001). In a subsequent literature review, MMS did not find any information related to potential environmental
impacts or I&E controls for any existing oil and gas extraction facilities (U.S. DOI, 2004).

This chapter presents information that documents the need for this regulation.

A2-1 DESCRIPTION OF ENVIRONMENTAL IMPACTS FROM CWIS

The withdrawal of cooling water by Phase III existing facilities removes tens of billions of aquatic organisms
from waters of the United States each year, including plankton (small aquatic animals, including fish eggs and
larvae), fish, crustaceans, shellfish, sea turtles, marine mammals, and many other forms of aquatic life. Most
impacts are to early life stages of fish and shellfish.

Aquatic organisms drawn into CWIS are either impinged on components of the intake structure or entrained in the
cooling water system (CWS) itself. Impingement takes place when organisms are trapped on the outer part of an
intake structure or against a screening device during periods of intake water withdrawal. Impingement is caused
primarily by hydraulic forces in the intake stream. Impingement can result in (1) starvation and exhaustion; (2)
asphyxiation when the fish are forced against a screen by velocity forces that prevent proper gill movement or
when organisms are removed from the water for prolonged periods; or (3) descaling and abrasion by screen wash
spray and other forms of physical damage.

Entrainment occurs when organisms are drawn into the intake water flow entering and passing through a CWIS
and into a CWS. Organisms that become entrained are those organisms that are small enough to pass through the
intake screens, primarily eggs and larval stages of fish and shellfish. As entrained organisms pass through a
plant’s CWS, they are subject to mechanical, thermal, and/or toxic stress. Sources of such stress include physical
impacts in the pumps and condenser tubing, pressure changes caused by diversion of the cooling water into the
plant or by the hydraulic effects of the condensers, sheer stress, thermal shock in the condenser and discharge
tunnel, and chemical toxemia induced by antifouling agents such as chlorine.

' This number is sample-weighted and includes manufacturing facilities and electric generators only. Facilities estimated to be
baseline closures are excluded from this count and all analyses presented in this chapter. See Chapters B3 and BS5 for additional
information on EPA’s baseline closure analyses.
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Rates of I&E depend on species characteristics, the environmental setting in which a facility is located, and the
location, design, and capacity of the facility’s CWIS. Species that spawn in nearshore areas, have planktonic eggs
and larvae, and are small as adults experience the greatest impacts, since both new recruits and reproducing adults
are affected (e.g., bay anchovy in estuaries and oceans). In general, higher I&E is observed in estuaries and near
coastal waters because of the presence of spawning and nursery areas. By contrast the young of freshwater
species are generally epibenthic and/or hatch from attached egg masses rather than existing as free-floating
individuals, and therefore freshwater species may be less susceptible to entrainment.

The likelihood of I&E also depends on facility characteristics. If the quantity of water withdrawn is large relative
to the flow of the source waterbody, a larger number of organisms will be affected. Intakes located in nearshore
areas tend to have greater ecological impacts than intakes located offshore, since nearshore areas are usually more
biologically productive and have higher concentrations of aquatic organisms (see Saila et al., 1997). EPA
estimates that CWIS used by the 683 existing Manufacturers and Electric Generators potentially subject to Phase
III regulation impinge and entrain millions of age 1 equivalent fish annually (see Table E2-1 in Chapter E2:
Summary of Benefits of this Economic Analysis report for further detail).

In addition to direct losses of aquatic organisms from I&E, a number of indirect, ecosystem-level effects may also
occur, including (1) disruption of aquatic food webs resulting from the loss of impinged and entrained organisms
that provide food for other species, (2) disruption of nutrient cycling and other biochemical processes, (3)
alteration of species composition and overall levels of biodiversity, and (4) degradation of the overall aquatic
environment. In addition to the impacts of a single CWIS on currents and other local habitat features,
environmental degradation can result from the cumulative impact of multiple intake structures operating in the
same watershed or intakes located within an area where intake effects interact with other environmental stressors.

Several factors drive the need for this proposed rule. Each of these factors is discussed in the following sections.

A2-2 LOW LEVELS OF PROTECTION AT PHASE III FACILITIES

Facilities potentially subject to Phase III regulation use a wide variety of cooling water intake technologies to
maximize cooling system efficiency, minimize damage to their operating systems, and to reduce environmental
impacts. The following subsections present data on technologies that have been identified as effective in
protecting aquatic organisms from I&E. The first subsection present information for potential Phase III existing
facilities; the second subsection presents information for Phase III new facilities.

A2-2.1 Potential Phase III Existing Facilities

EPA used information from its 2000 Section 316(b) Industry Survey to characterize the 683 potential Phase 111
manufacturing facilities and electric generators with respect to their CWS configuration, their CWIS technologies,
and their cooling system location.

a. CWS configuration and CWIS technologies

Closed-cycle cooling systems (e.g., systems employing cooling towers) are the most effective means of protecting
organisms from I&E. Cooling towers reduce the number of organisms that come into contact with a CWIS
because of the significant reduction in the volume of intake water needed by a closed-cycle facilities. Reduced
water intake results in a significant reduction in damaged and killed organisms. From the responses to the
Industry Survey, EPA estimates that 111 of the 566 manufacturing facilities (20%) and 86 of the 117 electric
generators (73%) potentially subject to regulation under Phase I1I operate closed-cycle cooling systems. These
facilities already meet the proposed requirements under all evaluated options and therefore would not need to
install additional compliance technologies. It is noteworthy that 97% of the potentially regulated Manufacturers
and Electric Generators with a closed-cycle system have a design intake flow (DIF) of less than 50 MGD. Many
of these facilities would have DIFs of greater than 50 MGD if they did not have closed-cycle systems. Electric
Generators with a DIF of 50 MGD or greater would have been subject to the final Phase II regulation.
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Discussions with NPDES permitting authorities and utility officials identified fine mesh screens as an effective
technology for minimizing entrainment. They can, however, increase impingement. Data from the questionnaires
indicate that of the 683 potentially regulated Phase III existing facilities, 70 (10%) employed fine mesh screens on
at least one CWIS. These 70 facilities represented approximately 14% of the cooling water withdrawn from
surface waters by potentially regulated facilities.

Table A2-1 presents the estimated number of Manufacturers and Electric Generators, by DIF category, that
reported operating a closed-cycle system and other CWS configurations, respectively. For facilities that do not
operate a closed-cycle system, the table also presents the types of CWIS technologies these facilities employ.

Table A2-1: Estimated Number of Manufacturers and Electric Generators
by CWS Technology/Configuration and DIF Category

Design Intake Flow (MGD
CWIS Technology
<50 50-100 100-200 200+ Total

Closed-Cycle Systems 192 3 2 1 198
Other CWS Configurations® 337 80 39 30 485

Trash Rack 202 68 36 28 333

Fine Mesh Screen 42 11 3 5 61

Other Intake Screen 191 55 35 17 299

Passive Intake System 129 17 4 12 163

Fish Diversion or Avoidance System 10 7 - 2 19

Fish handling and/or Return Technology 12 3 2 7 24

Velocity Cap 1 3 - - 4

None 13 - - - 13
Total 528 82 42 31 683

a

Some facilities with other CWS configurations have more than one CWIS technology in place. The numbers are therefore not
additive.

Source: U.S. EPA, 2000.

b. Cooling system location

Another effective approach for minimizing Adverse Environmental Impact (AEI) associated with CWIS is to
locate the intake structures in areas with low abundance of aquatic life, and to design the structures so that they do
not provide attractive habitat for aquatic communities. However, this approach is of little utility for existing
facilities where options for relocating intake structures are infeasible. Table A2-2 shows the estimated number of
potential Phase III existing facilities by the source of water from which cooling water is withdrawn. The table
indicates that 50 Phase III facilities are located on estuaries, tidal rivers, or oceans that are considered to be areas
of high productivity and abundance. In addition, estuaries are often nursery areas for many species. The average
annual intake flow of these facilities totaled 9% of the total cooling water being withdrawn by all potential Phase
IIT facilities. Seventy-seven facilities are located on one of the Great Lakes, accounting for approximately 21% of
average annual intake flow. The remaining 556 facilities (71% of flow) were reported as being located on fresh
waterbodies (including freshwater stream/rivers and lakes/reservoirs).
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Table A2-2: Estimated Number of Facilities and Share of Intake Flow by Source of Waterbody Type

Waterbody Type Number of Facilities Percent of Total Percent of Average Annual Intake Flow
Estuary/Tidal River 39 6% 8%
Ocean 11 2% 1%
Great Lake 71 11% 21%
Freshwater Stream/River 496 73% 66%
Lake/Reservoir 60 9% 5%
Total® 683 100% 100%

a

Individual numbers may not add up to totals due to independent rounding.

Source: U.S. EPA, 2000.

A2-2.2 Phase III New Facilities

In general, oil and gas extraction facilities do not consider the potential environmental impacts of their CWISs.
EPA and the Bureau of Land Management’s Minerals Management Service (MMS) could only identify one case
where the environmental impacts of a fixed offshore oil and gas extraction facility’s CWIS were considered (U.S.
DOE, 2001). Although plans for the Liberty Island Project in Beaufort Sea, Alaska, were put on hold in January
2002 (FR, 2002), BP Exploration (Alaska) Inc. (BPXA) had plans to locate a vertical intake pipe for a seawater-
treatment plant on the south side of Liberty Island, Beaufort Sea, Alaska. The project would have had the
following specifications:

» avertical pipe with an opening of 8 feet by 5.67 feet, located approximately 7.5 feet below the mean low-
water level,;

» a continuous flush system discharge that pumps the seawater through the process-water system to prevent
ice formation and blockage;

» recirculation pipes located just inside the opening to help keep large fish, other animals, and debris out of
the intake;

» two vertically parallel screens (6 inches apart), located in the intake pipe above the intake opening, with a
mesh size of 1 inch by 1/4 inch;

»  maximum water velocity of 0.29 feet per second at the first screen and 0.33 feet per second at the second
screen (maximum velocities only during a few hours each week while testing the fire-control water
system — at other times, considerably lower velocities); and

» periodical removal, cleaning, and replacement of the screens.

MMS stated in the Liberty Draft Environmental Impact Statement (which was prepared prior to BP’s decision to
hold development plans) that the proposed seawater-intake structure would likely harm or kill some young-of-the-
year arctic cisco during the summer migration period and some eggs and fry of other species in the immediate
vicinity of the intake. However, MMS estimated that less than 1% of the arctic cisco in the Liberty area would
likely be harmed or killed by the intake structure. Further, MMS concluded that the intake structure (1) would not
have a measurable effect on young-of-the-year arctic cisco in the migration corridor and (2) would not have a
measurable effect on other fish populations because of the wide distribution/low density of their eggs and fry.

In general, the importance of controlling I&E at offshore oil and gas extraction facilities is highlighted by the fact
that these structures provide an important fish habitat. For example, oil and gas platforms and artificial reefs
undoubtedly serve as red snapper habitat, and they may serve as an important (but not obligate) link in the life
history of both juvenile and adult red snapper (Gulf of Mexico Fishery Management Council, 1996). In general,
five to 100 times more fish can be concentrated near offshore platforms than in the soft mud and clay habitats
elsewhere in the Gulf of Mexico (Fury, 2002). As a result, 70% of all fishing trips in the Gulf of Mexico head for
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oil and natural gas platforms. Likewise, 30% of the 15 million fish caught by recreational fishermen every year
off the coasts of Texas and Louisiana come from the waters around platforms.

A2-3 REDUCING ADVERSE ENVIRONMENTAL IMPACTS

Multiple types of AEI result from CWIS, including: impingement and entrainment; reductions of threatened,
endangered, or other protected species; damage to ecologically critical aquatic organisms, including important
elements of the food chain; diminishment of a population’s potential compensatory reserve; losses to populations,
including reductions of indigenous species populations, commercial fishery stocks, and recreational fisheries; and
stresses to overall communities or ecosystems as evidenced by reductions in diversity or other changes in system
structure or function.

Impingement occurs when fish are trapped against intake screens by the velocity of the intake flow. Organisms
may die or be injured as a result of:

» starvation and exhaustion,

» asphyxiation when velocity forces prevent proper gill movement,

» abrasion by screen wash spray,

» asphyxiation due to removal from water for prolonged periods, and

» removal from the system by means other than returning them to their natural environment.

Small organisms are entrained when they pass through a plant’s condenser cooling system. Injury and death can
result from the following:

» physical impacts from pump and condenser tubing,

» pressure changes caused by diversion of cooling water,

» thermal shock experienced in condenser and discharge tunnels, and

» chemical toxemia induced by the addition of anti-fouling agents such as chlorine.

The main purpose of this regulation is to minimize environmental impacts such as those described above. See
Part E: Social Costs, Benefits, and Benefit-Cost Analysis for Existing and New Facilities of this EA for
information on estimated reduction in I&E as a result of this proposed rule and alternative evaluated options. See
also the Regional Benefits Assessment for the Proposed Section 316(b) Rule for Phase Il Facilities (U.S. EPA,
2004) for detailed information on baseline losses.

A2-4 ADDRESSING MARKET IMPERFECTIONS

Facilities withdraw cooling water from U.S. waters to support electricity generation, steam generation,
manufacturing, and other business activities, and, in the process impinge and entrain organisms without
accounting for the consequences of these actions on the ecosystem or other parties who do not directly participate
in the business transactions. The actions of these facilities impose harm or costs on the environment and on other
parties (sometimes referred to as third parties). These costs, however, are not recognized by the responsible
entities in the conventional market-based accounting framework. Because the responsible entities do not account
for these costs to the ecosystem and society, they are external to the market framework and the consequent
production and pricing decisions of the responsible entities. In addition, because no party is reimbursed for the
adverse consequences of I&E, the externality is uncompensated.

Business decisions will yield a less than optimal allocation of economic resources to production activities, and, as
a result, a less than optimal mix and quantity of goods and services, when external costs are not accounted for in
the production and pricing decisions of the section 316(b) industries. In particular, the quantity of AEI caused by
the business activities of the responsible business entities will exceed optimal levels and society will not
maximize total possible welfare. Adverse distributional effects may be an additional consequence of the
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uncompensated environmental externalities. If the distribution of I&E and ensuing AEI is not random among the
U.S. population but instead is concentrated among certain population subgroups based on socio-economic or other
demographic characteristics, then the uncompensated environmental externalities may produce undesirable
transfers of economic welfare among subgroups of the population.

A2-5 REDUCING DIFFERENCES BETWEEN THE STATES
NPDES permitting authorities have implemented the requirements of section 316(b) in widely varying ways. The
language used in the statutes or regulations vary from State to State almost as much as the interpretation. Most

States do not address section 316(b) at all.

Table A2-3 illustrates a variety of ways in which States identify the section 316(b) requirements.

Table A2-3: Selected NPDES State Statutory/Regulatory Provisions Addressing Impacts
from Cooling Water Intake Structures

NPDES State Citation Summary of Requirements

Provides for coordination with other Federal/State agencies with jurisdiction over
Connecticut RCSA § 22a, 430-4 fish, wildlife, or public health, which may recommend conditions necessary to avoid
substantial impairment of fish, shellfish, or wildlife resources

Criteria applicable to intake structure shall be as set forth in 40 CFR Part 125, when

New Jersey NJAC§ 7:14A-11.6 EPA adopts these criteria
The location, design, construction, and capacity of intake structures in connection
New York 6 NYCRR § 704.5 with point source thermal discharges shall reflect BTA for minimizing environmental
impact
Maryland MRC § 26.08.03 Detailed regulatory provisions addressing BTA determinations
Ilinois 35 11l. Admin. Code Requirement that new intake structures on waters designated for general use shall be
306.201 (1998) so designed as to minimize harm to fish and other aquatic organisms
Towa 567 IAC 62.4(455B) Inc9rporate§ 40 CF R”part 401, with cooling water intake structure provisions
designated “reserved
Requirements that new or expanded coastal power plants or other industrial
California Cal. Wat. Code installations using seawater for cooling shall use best available site, design
§ 13142.5(b) technology, and mitigation measures feasible to minimize intake and mortality of

marine life

Source: SAIC, 1994.

Additionally, in discussions with State and EPA regional contacts, EPA has found that States differ in the manner
in which they implement their section 316(b) authority. Some States and regions review section 316(b)
requirements each time an NPDES permit is reissued. These permitting authorities may reevaluate the potential
for impacts and/or the environment that influences the potential for impacts at the facility. Other permitting
authorities made initial determinations for facilities in the 1970s but have not revisited the determinations since.

Based on the above findings, EPA believes that approaches to implementing section 316(b) vary greatly. It is
evident that some authorities have regulations and other program mechanisms in place to ensure continued
implementation of section 316(b) and evaluation of potential impacts from CWIS, while others do not.
Furthermore, no mechanism currently exists to ensure consistency across all States. Section 316(b)
determinations are currently made on a case-by-case basis, based on permit writers’ best professional judgment.
Through discussions with some State permitting officials (e.g., in California, Georgia, and New Jersey), EPA was
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asked to establish national standards in order to help ease the case-by-case burden on permit writers and to
promote national uniformity with respect to implementation of section 316(b).

A2-6 REDUCING TRANSACTION COSTS

Transaction costs associated with the implementation of a regulation include: (1) determining the desired level of
environmental quality and (2) determining how to achieve it.

Transaction costs associated with determining the desired level of environmental quality have to do with the
supply and demand for environmental quality.

The presence of uncertainties increases transaction costs. Some uncertainties relate to the supply of
environmental quality (e.g., the actual impact of various control technologies in terms of the effectiveness of I&E
reductions); others relate to the demand for environmental quality (e.g., the value of reduced I&E in terms of
individual and population impacts). Reducing uncertainties would reduce transaction costs. Standardizing the
protocol for monitoring and reporting I&E impacts reduces the uncertainty about how to measure the impact of
controls, and provides for a uniform “language” for communicating these impacts. A Federal regulation that
establishes methods for mitigating the impact of regulatory uncertainty and information uncertainty produces a
benefit in the form of reduced (transaction) costs.

Another set of uncertainties is independent of the desired level of environmental quality. These uncertainties fall
into the broad categories of “regulatory uncertainty” and “information uncertainty.” The costs related to these
uncertainties lead to “transaction costs,” which cause inefficiencies in decision-making related to achieving a
given level of environmental quality. Regulatory uncertainty refers to the uncertainty that facilities face when
making business decisions in response to regulatory requirements when those requirements are uncertain. For
example, facilities are making business decisions today based on their best guess about what future regulation will
look like. The cost of this uncertainty comes in the form of delayed business decisions and poor business
decisions based on incorrect guesses about the future regulation. Information uncertainty refers to the uncertainty
related to the measurement and communication of the impact of controls on actual I&E, as well as the impact of
I&E on populations. The consequence of information uncertainty is poor decision-making by stakeholders
(suppliers and demanders of environmental quality) and a reduction in the cost-effectiveness of meeting a desired
level of environmental quality.

Transaction costs are incurred at several levels, including the States and Tribes authorized to implement the
NPDES program, the Federal government, and facilities subject to section 316(b) regulation.

Section 316(b) requirements are implemented through NPDES permits. Each State’s, Tribe’s, or region’s burden
associated with permitting activities depends on their personnel’s background, resources, and the number of
regulated facilities under their authority. Developing a permit requires technical and clerical staff to gather,
prepare, and review various documents and supporting materials, verify data sources, plan responses, determine
specific permit requirements, write the actual permit, and confer with facilities and the interested public.

Where States and Tribal governments do not have NPDES permitting authority, EPA implements section 316(b)
requirements through its regional offices.

Uncertainty about what constitutes AEI, and the BTA that would minimize AEI, also increases transaction costs
to facilities. Without well-defined section 316(b) requirements, facilities have an incentive to delay or altogether
avoid implementing I&E technologies by trying to show that their CWIS do not have impacts at certain levels of
biological organization, e.g., population or community levels. Some facilities thus spend large amounts of time
and money on studies and analyses without ever implementing technologies that would reduce I&E. Better
definition of section 316(b) requirements could lead to a better use of these resources by investing them in I&E
reduction rather than studies and analyses.
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The following discussion provides an overview of each of these cost categories, addressing those aspects of each
categories that is common to the analyses of Manufacturers and Electric Generators. This discussion provides
greater depth in its treatment of the two administrative cost categories as the application of these two categories is
essentially the same for both industry segments. Additional detail on the costs of installing and operating
compliance technology and the net income loss from installation downtime is provided in the Technical
Development Document for the Proposed Section 316(b) Rule for Phase III Facilities (hereafter referred to as the
“Phase III Technical Development Document”; U.S. EPA, 2004b) and Chapters B3: Economic Impact Analysis
for Manufacturers and B5: Economic Impact Analysis for Electric Generators.

It should be noted that this chapter addresses cost components relevant for the proposed rule as well as other
options analyzed in developing this proposal. As a result, some of the concepts are not relevant to the three
proposed options for existing facilities, which do not regulate Electric Generators.

B1-1.1 Costs of Installing and Operating Compliance Technology

Facilities that are not currently in compliance with the performance standards for Phase I1I existing facilities
would need to implement technologies to reduce impingement mortality and/or entrainment. The specific
technologies projected by EPA for the analyzed facilities depend on the performance standard each facility would
need to meet (based on the waterbody type, design intake flow, capacity utilization, and annual intake flow as a
percent of source waterbody mean annual flow) and the facility’s baseline technologies in-place. A list of the
technologies considered for this analysis is provided in Table B1-1 below.
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EPA then developed technology cost estimates for the proposed rule based on the impingement mortality and
entrainment reduction technologies projected for each potential existing Phase III facility. Technology costs
include capital costs and operating and maintenance (O&M) costs. The annual O&M cost estimates used in the
cost modules are the net O&M costs, which are defined as the difference between the estimated baseline O&M
costs and the incremental compliance O&M costs. O&M costs are further differentiated into fixed and variable
O&M costs. Fixed O&M costs do not vary with the level of production (i.e., they are incurred even when a
business unit is periodically shut down). EPA assumes any periodic maintenance tasks (e.g., changing screens,
changing nets, or inspection/cleaning by divers) are performed regardless of plant operation, and therefore are
considered fixed costs. Variable O&M costs do vary with the level of production and are allocable based on
estimated intake operating time (e.g., annual labor estimates for passive screens include increased labor for
several weeks during high debris episodes). The actual fixed and variable portions of O&M costs for each facility
may vary depending on the mix of baseline and compliance technologies. The technology costs developed for the
proposed rule analysis are engineering cost estimates, expressed in July 2002 dollars (see Section B1-2.2 below
for a discussion of adjusting monetary values to a common time period of analysis).

More detailed information on the compliance technologies considered by EPA, on technology costs, and on
EPA’s characterization of baseline technologies already in-place at potential Phase III existing facilities is
available in the Phase III Technical Development Document (U.S. EPA, 2004b).

B1-1.2 Net Income Loss from Installation Downtime

Installation of some of the compliance technologies considered for potential Phase III existing facilities would
require a one-time, temporary downtime of the facility’s cooling water intake system. Table B1-1, below, lists the
estimated durations of net system downtime, in weeks, for each of the compliance technology modules considered
for compliance with the proposed standards. The lower end of the range is used at lower flow rates.

Table B1-1: Estimated Average Downtime for Technology Modules

Description Net Downtime (Weeks)
Fish handling and return system 0
Fine mesh traveling screens with fish handling and return 0
New larger intake structure with fine mesh, handling and return 2-4
Passive fine mesh screens with 1.75 mm mesh size at shoreline 9-11
Fish barrier net 0
Relocate intake to submerged offshore with passive fine mesh screen with 1.75 mm mesh size 9-11
Velocity cap at inlet of offshore submerged 0

Passive fine mesh screen with 1.75 mm mesh size at inlet of offshore submerged

Double-entry, single-exit with fine mesh and fish handling and return

Passive fine mesh screens with 0.75 mm mesh size at shoreline 9-11
Relocate intake to submerged offshore with passive fine mesh screen with 0.75 mm mesh size 0
Passive fine mesh screen at inlet of offshore submerged with 0.75 mm mesh size 9-11

Source: U.S. EPA Analysis, 2004.

The “net” downtime duration accounts for any expected annual period of cooling water system downtime for
regular maintenance and repair — the net downtime is the number of weeks the cooling water system would need
to be out of service above and beyond any regular maintenance downtime period. EPA assumed that facilities
would minimize the disruption to their operations by making the required technology upgrades during these
periods of scheduled maintenance. Scheduled maintenance periods can range from several weeks to several
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months, depending on the type of facility and the specific maintenance requirements.' Therefore, by scheduling
the technology upgrades during maintenance periods, facilities could minimize the net impact of their system
changes. For the purposes of this analysis, the Agency assumed that the typical scheduled annual maintenance
downtime would be four weeks.

During the downtime period, the facility’s cooling-water dependent operations would most likely be halted, with
a potential loss of revenue and income from those operations. Accordingly, a key element of the cost to facilities
in complying with the proposed standards for Phase III existing facilities is the loss in income from installation
downtime. In the facility impact analyses, EPA accounted for the cost of installation downtime as the loss in pre-
tax income in the facility’s affected business operations. The cost of installation downtime is accounted for as a
loss in revenue offset by a reduction in variable costs in the affected business operation plus any increase in
operating costs due to temporary removal of the cooling water intake system from service.

The cost and impact analysis discussions for the two major industry segments potentially affected by the proposed
standards for Phase III existing facilities provide additional detail on the calculation of the cost of installation
downtime (see Chapters B3 and B5).

B1-1.3 Administrative Costs for Complying Facilities

Compliance with the standards of the proposed rule requires Phase III existing facilities to carry out certain
administrative functions, which help them determine their compliance requirements and provide the
documentation needed for issuance of their new National Pollution Discharge Elimination System (NPDES)
permits. These administrative functions are either one-time requirements (compilation of information for the
initial post-promulgation NPDES permit) or recurring requirements (compilation of information for subsequent
NPDES permit renewals; and monitoring, record keeping, and reporting).

a. Initial post-promulgation NPDES permit application

The proposed rule requires Phase III existing facilities to submit information regarding the location, construction,
design, and capacity of their existing or proposed cooling water intake structures, technologies, and operational
measures, as part of their initial post-promulgation NPDES permit applications. Some of these activities would be
required under the current case-by-case cooling water intake structure (CWIS) permitting procedures, regardless
of the proposed standards for Phase III existing facilities, but are still included in EPA’s compliance cost estimate;
therefore, the permitting costs presented in this economic analysis may be overestimated. Activities and costs
associated with the initial permit renewal application include:

»  Start-up activities: reading and understanding the rule; mobilizing and planning; and training staff.

»  Permit application activities: developing a statement of the compliance option selected; developing
drawings that show the physical characteristics of the source water; developing a description of the CWIS
configuration and location; developing a facility water balance diagram; developing a narrative of CWIS
and cooling water system (CWS) operational characteristics; performing engineering calculations;
submitting materials for review by the Director; and keeping records.

In addition, the initial permit renewal application requires some facilities to conduct a comprehensive
demonstration study.”> The comprehensive demonstration study is a broad set of activities meant to: (1)
characterize the source water baseline in the vicinity of the intake structure(s); (2) characterize operation of the
cooling water intake(s); and (3) confirm that the technology(ies), operational measures, and restoration measures
proposed and/or implemented at the CWIS meet the applicable performance standards. The following activities
are associated with the comprehensive demonstration study portion of the initial permit application:

! For a discussion of scheduled maintenance outages, see the Phase III Technical Development Document.

2 For more information on the Comprehensive Demonstration Study, please refer to EPA’s Information Collection Request (U.S.
EPA, 2004a).
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»  Proposal for collection of information for comprehensive demonstration study: describing historical
studies that would be used; describing the proposed and/or implemented technologies, operational
measures, and restoration measures to be evaluated; developing a source water sampling plan; submitting
data and the plan for review; revising the plan based on State review; and keeping records;

» Source waterbody flow information: gathering information to characterize flow (for freshwater
rivers/streams only); developing a description of the thermal stratification of the waterbody (for
lakes/reservoirs only); performing engineering calculations; submitting data for review; and keeping
records;

»  Design and construction technology plan: delineating hydraulic zone of influence; developing narrative
descriptions of technologies; performing engineering calculations; submitting the plan for review; and
keeping records;

» Impingement mortality and/or entrainment characterization study: performing biological sampling;
performing impingement and entrainment monitoring; conducting laboratory analyses; profiling source
water biota; identifying critical species; developing a description of additional stresses; developing a
report based on study results; revising the report based on State review; and keeping records;

»  Verification monitoring plan: developing a narrative description of the frequency of monitoring,
parameters to be monitored, and the basis for determining the parameters and frequency and duration of
monitoring; submitting data and a plan for review; revising the plan based on State review; and keeping
records.

Finally, Phase III existing facilities would have to submit a plan that describes the installation, operation, and
maintenance, of the technology(ies) proposed and/or implemented at the CWIS(s):

»  Technology installation and operation plan: developing an installation and maintenance schedule;
describing the proposed monitoring parameters; listing the technology efficacy assessment activities;
developing a schedule and methodology for efficacy assessment activities; submitting plan for review;
and keeping records.

Table B1-2 below lists the estimated maximum costs of each of the initial post-promulgation NPDES permit
application activities described above. The specific activities that a facility would have to undertake depend on
the facility’s source water body type, whether it exceeds the capacity utilization rate (applicable to Electric
Generators only) and proportional flow thresholds, and its baseline technologies in-place. Certain activities are
expected to be more costly for marine facilities than for freshwater facilities.” Some activities would be required
of all facilities, while other activities would be required only if the facility exceeds the capacity utilization rate or
proportional flow thresholds.

The table shows that certain Phase III existing facilities only have to carry out a minimal set of permitting
requirements (i.e., start-up activities and permit application activities). Facilities with such minimal requirements
include (1) facilities that have recirculating systems in the baseline and (2) facilities that already have or are
required to install certain pre-approved technologies (including cylindrical wedgewire screens) and that only have
to comply with impingement requirements. Freshwater facilities that would have to meet both impingement and
entrainment standards and that already have or are required to install a pre-approved technology have to develop a
technology installation and operation plan and a verification monitoring plan in addition to the minimal activities.
The maximum initial permitting cost is estimated to be approximately $985,000 for a facility that would have to
meet both impingement and entrainment standards and that withdraws from a marine waterbody.

* For permitting requirements, marine facilities include those withdrawing from the Great Lakes.
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Table B1-2: Cost of Initial Post-Promulgation NPDES Permit Application Activities (2003$)

Estimated Cost per Permit

Freshwater Marine (incl. Great Lakes)
Activity Minimal
Require- Pre-
ments Appr. I-only E-only I&E I-only E-only I&E
with I&E
Start-up activities” $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000

Permit application

T, $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
activities

Proposal for collection
of information for

. $0 $0 $13,000 $13,000 $13,000 $13,000 $13,000 $13,000
comprehensive
demonstration study®
source waterbody flow 80 $0 54000  $4000  $4,000 50 80 $0
information
Design and construction $0 $0 $3,000 $3,000 $4,000 $3,000 $3,000 $4,000

technology plan®

Impingement mortality
and/or entrainment $0 $0 $354,000  $408,000  $513,000 | $641,000  $747,000 $946,000
characterization study®

Technology installation

: a $0 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000
and operation plan

Verification monitoring

plan’ $0 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000

Total Initial Post-
Promulgation NPDES
Permit Application
Cost®

$13,000 $21,000 $395,000  $449,000  $555,000 @ $679,000  $784,000 $985,000

a

The costs for these activities are incurred during the year prior to the permit application.

The costs for these activities are incurred during one year, three years prior to the permit application.
The costs for these activities are incurred during the three years prior to the permit application.
Individual numbers may not add to total due to independent rounding.

b
c

d

Key to permitting types:
Minimal requirements Has recirculating systems in the baseline; or already has or is required to install a pre-approved

technology and only has to comply with impingement requirements.

Pre-appr. with I&E —  Already has or is required to install a pre-approved technology and has to comply with impingement
and entrainment requirements.

I-only —  Only has to comply with impingement requirements.

E-only —  Only has to comply with entrainment requirements.

I&E —  Has to comply with both impingement and entrainment requirements.

Source: U.S. EPA, 2004a.

Another potential cost associated with the initial NPDES permit is pilot studies of compliance technologies.
Facilities carry out pilot studies to determine if the compliance technology would function properly when
installed and operated. EPA assumed that any facility with both I&E requirements would consider doing a pilot
study, except if (1) the technology is sufficiently inexpensive to install ($500,000 or less) or (2) the technology is
such that a scaled down version is infeasible. EPA further assumed that a pilot study would cost either $150,000
or 10% of technology installation costs, whichever is greater. Activities associated with pilot studies include:

»  Deploying the pilot technology: installing an intake pipe separate from the facility’s actual cooling water
system, but in the vicinity of the operating CWIS; installing the proposed technology to feed into the
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separate intake pipe; and pumping water through the intake pipe under various pumping scenarios and
seasonal conditions;

»  Monitoring efforts: collecting five samples over a 24 hour period, every two weeks for six months;

» Evaluation of data: analyzing the data; summarizing the results; and using this information to evaluate
the effectiveness of the technology.

In addition to the activities described above, some facilities are expected to conduct a site-specific determination
of Best Technology Available (BTA). Since activities associated with site-specific determinations are voluntary
and would only be conducted if the facilities expected them to be less expensive than complying with the
requirements for Phase III existing facilities, EPA did not include site-specific determination costs in its
compliance cost estimates. The initial permitting activities associated with site-specific determinations are:

» Information to support site-specific determination of BTA: performing a comprehensive cost evaluation
study; developing valuation of monetized benefits of reducing impingement and entrainment; evaluating
detailed mortality data; performing engineering calculations and drawings; submitting results for review;
and keeping records;

»  Site-specific technology plan: describing selected technologies, operational measures, and restoration
measures; documenting that technologies, operational measures, or restoration measures are optimal;
performing design calculations and preparing drawings and estimates; performing engineering
calculations, including estimates of the efficacy of the proposed and/or implemented technologies,
operational measures, or restoration measures; submitting results for review; and keeping records.

b. Subsequent NPDES permit renewals

Each facility would have to apply for NPDES permit renewal every five years. Subsequent permit renewal
applications would require collecting and submitting the same type of information required for the initial permit
renewal application. EPA expects that facilities can use some of the information from the initial permit
application. Building upon existing information is expected to require less effort than developing the data the first
time, especially in situations where conditions have not changed.

Table B1-3 lists the maximum estimated costs of each of the NPDES repermit application activities. The specific
activities that a facility would have to undertake depend on the facility’s source water body type, whether it
exceeds the capacity utilization rate (applicable to Electric Generators only) and proportional flow thresholds, and
its baseline technologies in-place. Certain activities are expected to be more costly for marine facilities than for
freshwater facilities. Some activities would be required of all facilities, while other activities would be required
only if the facility exceeds the capacity utilization rate or proportional flow thresholds. The maximum
repermitting cost is estimated to be approximately $334,000 for a facility that would have to meet both
impingement and entrainment standards and that withdraws from a marine waterbody.
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Table B1-3: Cost of NPDES Repermit Application Activities® (2003%)

Estimated Cost per Permit

Freshwater Marine (incl. Great Lakes)
Activity Minimal
Require- Pre-
ments Appr. I-only E-only I&E I-only E-only I&E
with I&E
Start-up activities $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000
Permit application $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000
activities
Proposal for collection
of information for $0 $0 $3,000 $3,000 $3,000 $3,000 $3,000 $3,000
comprehensive
demonstration study
Source waterbody flow $0 $0 $1,000 $1,000 $1,000 $0 $0 $0
information
Design and construction $0 $0 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000

technology plan

Impingement mortality
and/or entrainment $0 $0 $139,000  $170,000  $172,000 | $255,000  $316,000 $320,000
characterization study

Technology installation

: $0 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000
and operation plan

Total Initial Post-
Promulgation NPDES
Permit Application
Cost®

$7,000 $9,000 $154,000  $185,000  $188,000 & $269,000  $329,000 $334,000

a

The costs for these activities are incurred during the year prior to the permit application.
Individual numbers may not add to total due to independent rounding.

Key to permitting types:

Minimal requirements —  Has recirculating systems in the baseline; or already has or is required to install a pre-approved
technology and only has to comply with impingement requirements.

Pre-appr. with I&E —  Already has or is required to install a pre-approved technology and has to comply with impingement
and entrainment requirements.

I-only —  Only has to comply with impingement requirements.

E-only —  Only has to comply with entrainment requirements.

1&E —  Has to comply with both impingement and entrainment requirements.

Source: U.S. EPA, 2004a.

c. Annual monitoring, record keeping, and reporting
Annual monitoring, record keeping, and reporting activities and costs include:

» Biological monitoring for impingement: collecting monthly samples for at least two years after the initial
permit issuance; analyzing samples; performing statistical analyses; and keeping records;

» Biological monitoring for entrainment: collecting biweekly samples during the primary period of
reproduction, larval recruitment, and peak abundance for at least two years after the initial permit
issuance; handling and preparing samples; conducting laboratory analyses; performing statistical
analyses, and keeping records;
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»  Bi-annual status report activities: reporting on inspection and maintenance activities; detailing biological
monitoring results; compiling and submitting the report; and keeping records; (these activities are
conducted every two years, instead of annually);

»  Verification study: conducting technology performance monitoring; performing statistical analyses;
submitting monitoring results and study analysis; and keeping records;

Table B1-4 lists the estimated costs of each of the monitoring, record keeping, and reporting activities described
above. Certain activities are expected to be more costly for marine facilities than for freshwater facilities. The
maximum annual cost is estimated to be approximately $82,000 for a facility that would have to meet both
impingement and entrainment standards and that withdraws from a marine waterbody.

Table B1-4: Cost of Annual Monitoring, Record Keeping, and Reporting Activities (2003$)

Estimated Cost per Permit
Freshwater Marine (incl. Great Lakes)
Activity Minimal
Require- Pre-
ments Appr. I-only E-only I&E I-only E-only I&E
with I&E

Biological monitoring $0 $0 $19,000 $0 $19,000  $24,000 $0 $24,000
for impingement
Biological monitoring $0 $39,000 $0 $39,000  $39,000 $0 $49,000 $49,000
for entrainment
Bi-annual status report

C e $0 $9,000 $9,000 $9,000 $9,000 $9,000 $9,000 $9,000
activities
Total Annual
Monitoring, Record $0 $47,000  $28,000  $47,000  $66,000  $33,000  $58,000  $82,000
Keeping, and
Reporting Cost
Verification study* $0 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000 $7,000

a

This is a cost that is incurred once every two years. Therefore, only half of the total report cost of approximately $17,000 is
accounted for in this annual framework.
This is a one-time cost incurred during the year of compliance.

Key to permitting types:
Minimal requirements

Has recirculating systems in the baseline; or already has or is required to install a pre-approved
technology and only has to comply with impingement requirements.

Pre-appr. with I&E —  Already has or is required to install a pre-approved technology and has to comply with impingement
and entrainment requirements.

I-only —  Only has to comply with impingement requirements.

E-only —  Only has to comply with entrainment requirements.

I&E —  Has to comply with both impingement and entrainment requirements.

Source: U.S. EPA, 2004a.

B1-1.4 Administrative Costs for Permitting Authorities and the Federal Government

In addition, permitting authorities have to review the information provided by Phase III existing facilities and
have to issue new NPDES permits that reflect the requirements of the proposed rule. These activities impose
costs on the responsible governmental units.
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The requirements of section 316(b) are implemented through the National Pollutant Discharge Elimination
System (NPDES) permit program. Forty-five States and one Territory currently have NPDES permitting
authority under section 402(c) of the Clean Water Act (CWA). EPA estimates that States and Territories would
incur three types of costs associated with implementing the requirements of the proposed rule: (1) start-up
activities, (2) permitting activities associated with the initial NPDES permit containing the new section 316(b)
requirements and subsequent permit renewals, and (3) annual activities.*

Start-up costs are incurred only once by each of the 46 permitting authorities. Permitting costs and annual
activities are incurred for every permit. The incremental administrative burden on States would depend on the
extent of each State’s current practices for regulating cooling water intake structures (CWIS). States that
currently require relatively modest analysis, monitoring, and reporting of impacts from CWIS in NPDES permits
may require more permitting resources to implement the proposed standards for Phase III existing facilities than
are required under their current programs. Conversely, States that currently require very detailed analysis may
require fewer permitting resources to implement the proposed rule than required under their current programs.

In addition to costs to permitting authorities, the Federal government is likely to incur costs to review those parts
of NPDES permits associated with the compliance requirements of this rule and to ensure that the permitting
authorities are implementing the rule properly.

For a detailed discussion of administrative costs for permitting authorities and the Federal government, see
Chapter D2: UMRA Analysis, section D2-1.2.

B1-2 KEY ELEMENTS OF THE ECONOMIC ANALYSIS FOR PHASE III EXISTING FACILITIES

The economic analysis conducted in developing the proposed requirements for Phase 111 existing facilities
addresses the cost to, and impact on, the affected industry segments and society generally. Although these
analyses differ in important respects for the individual industry segments — particularly in terms of the analytic
models and methods for assessing the economic/financial impact on complying parties within the segments —
several elements of the analysis have features common to all Phase III existing facilities. This section reviews the
following key common elements:

» Compliance Schedule

» Adjusting Monetary Values to a Common Time Period of Analysis
» Discounting and Annualization: Costs to Society or Social Costs

» Discounting and Annualization: Costs to Complying Facilities

B1-2.1 Compliance Schedule

For its analysis of the cost and impacts of the proposed rule, EPA developed a profile of the expected compliance
year for each of the sample facilities considered in the economic analysis. The estimated compliance years of
facilities are important for several reasons:

»  First, the compliance years determine the timing of outlays by facilities and society in complying with the
regulation, both for the initial outlays and for the ongoing profile of outlays in maintaining compliance
with the regulation. This information is important in properly assessing the present value of the
regulation’s costs to society.

» Second, the profile of compliance is likewise important in understanding the time profile, and thus present
value, of benefits achieved by compliance with the regulation. Explicit analysis of the compliance

4 The costs associated with implementing the requirements for Phase III existing facilities are documented in EPA’s Information
Collection Request (U.S. EPA, 2004a).
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schedule is particularly important for the benefits analysis because the regulation’s benefits are not
achieved instantly upon facilities’ reaching compliance, but build up over a period of several years.
Accordingly, EPA also used the compliance schedule developed for the cost and impact analysis in
developing the time profile of benefits.

» Third, for Electric Generators, a high concentration of facilities out of service for technology upgrades in
the same region and at the same time could lead to temporary energy effects in that region. Thus, in
analyzing the potential electricity supply reliability and electricity market effects of those options under
which Electric Generators would be subject to Phase I1I regulation, EPA accounted for the expected
compliance years of Electric Generators.

EPA initially assumed that facilities would comply with the proposed requirements during the year their first post-
promulgation NPDES permit is issued (based on a 5-year permit cycle, this would be 2007 to 2011). However,
since some of the permitting requirements need to be performed over a three-year period prior to compliance,
facilities that would be renewing NPDES permits within the first three years after promulgation of the final Phase
I rule (2007 to 2009) would not comply until their second post-promulgation NPDES permit is issued (2012 to
2014). From these assumptions, EPA estimates that all facilities come into compliance between 2010 and 2014.
Following research on when sample facilities’ current NPDES permits would expire and thus need to be renewed,
EPA developed an explicit compliance schedule for all Phase III existing facilities in the analysis.

B1-2.2 Adjusting Monetary Values to a Common Time Period of Analysis

The various economic information used in the cost and impact analyses was initially provided or estimated in
dollars of different years. For example, facility financial data obtained in the 316(b) survey for Manufacturers
and Electric Generators are for the years 1996, 1997, and 1998, while the technology costs of regulatory
compliance were estimated in dollars of the year 2002. To support a consistent analysis using these data that were
initially developed in dollars of different years, EPA needed to bring the dollar values to a common analysis year.
For this analysis, EPA adjusted all dollar values to constant dollars of the year 2003 (average or mid-year,
depending on data availability) using an appropriate inflation adjustment index. For adjusting compliance costs,
EPA used the Construction Cost Index (CCI) published by the Engineering News-Record. For financial
statement information, EPA used the Gross Domestic Product Implicit Price Deflator (GDP Deflator) to
bring dollar values to 2003. In some instances, EPA used the Producer Price Index series particular to a specific
industry to adjust values to a common analysis year.

a. CCI
EPA used the CCI to adjust compliance cost estimates from July 2002 to mid-year (June) 2003. EPA judges the
CCI as generally reflective of the cost of installing and operating process and treatment equipment such as would

be required for compliance with the options considered for this regulation. Table B1-5 shows CCI values for
July, 2002 and June, 2003.

Table B1-5: Construction Cost Index

Year Value % Change
July 2002 6605
June 2003 6694 1.3%

Source: ENR, 2004.
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b. GDP Deflator

EPA used the GDP Deflator to adjust 316(b) survey financial data from 1996-1998 to 2003. The GDP Deflator is
a quarterly series that measures the implicit change in prices, over time, of the bundle of goods and services
comprising gross domestic product. Table B1-6 shows GDP Deflator values from 1996 to 2003. From 1998 to
2003, the total change in the deflator series was 9.5% (105.7/96.5).

Table B1-6: GDP Deflator Series

Year Value % Change
1996 93.9

1997 95.4 1.7%
1998 96.5 1.1%
1999 97.9 1.4%
2000 100.0 2.2%
2001 102.4 2.4%
2002 103.9 1.5%
2003 105.7 1.6%

Source: U.S. DOC, 2004.

B1-2.3 Discounting and Annualization — Costs to Society or Social Costs

Discounting refers to the economic conversion of future costs (and benefits) to their present values, accounting for
the fact that society tends to value future costs or benefits less than comparable near-term costs or benefits.
Discounting is important when the values of costs or benefits occur over a multiple year period and may vary
from year to year. Discounting is also important when the time profiles of costs and benefits are not the same —
which is the case for the regulatory analysis of Phase III existing facilities. Discounting enables the accumulation
of the cost and benefit values from multiple years at a single point in time, accounting for the difference in how
society values those costs and benefits depending on the year in which the values are estimated to occur.

To estimate the social costs of options considered in developing the proposed requirements for Phase I1I existing
facilities, EPA first developed a profile, over the period of analysis, of the compliance costs associated with each
option. EPA defined the period of analysis as starting with the assumed date the final rule would take effect,
beginning of year 2007, and extending through the latest year in which any affected facility is assumed to reach
compliance (2014) plus a period of 30 years in which facilities are assumed to continue compliance. Thus, for the
social cost analysis for Phase III existing facilities, the analysis period extends to 2043. In developing the time
profile of costs, EPA assigned costs according to the following schedule:

2

% Direct Costs of Regulatory Compliance

»  Capital Costs of Compliance Technology: This cost is first incurred in the year that the facility’s first
post-promulgation permit is issued. However, the equipment for complying with the regulation is
expected to have a useful life of 10 years, or a period shorter than the 30 years of compliance.
Accordingly, following the first installation, facilities are assumed to reinstall, and re-incur the cost of, the
compliance equipment at year 11 and year 21 of the facility-specific compliance period.

»  Cost of Installation Downtime: This cost is incurred in the year that the facility installs the technology.
Although the compliance technology must be reinstalled at a 10-year interval over the analysis period, the
engineering analysis of compliance requirements indicates that facilities would not need to incur
additional installation downtime for reinstallation of the compliance technology equipment.
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» Compliance Technology Operation and Maintenance: This cost is assumed to occur in each year of a
facility’s 30-year compliance period.

»  Pilot Study: Pilot study costs are incurred one year before the facility’s first post-promulgation permit is
issued.

L)

* Administrative Costs Incurred by Complying Facilities

» Impingement Mortality and Entrainment Characterization Study: All facilities conduct this two- or
three-year study except those that already have recirculating systems in the baseline and those that already
have or are installing a pre-approved technology. The cost of this study is incurred over the years
immediately preceding the facility’s first post-promulgation permit, but not including the first year of
compliance. Facilities withdrawing from a marine waterbody (including the Great Lakes) are required to
do a three-year study; facilities withdrawing from a freshwater body are required to do a two-year study.

» Initial Permitting Cost: In addition to incurring the cost of characterization studies, complying facilities
would also incur an initial permitting cost, which is assigned to the first year of a facility’s 30-year
compliance period.

»  Repermitting Costs: As explained above, facilities would need to renew their NPDES permits each five
years during the period of compliance. Repermitting costs are assumed to recur at years 5, 10, 15, 20, and
25 of a facility’s 30-year compliance year period. If a facility were to continue compliance beyond the
assumed 30-year compliance period, it would incur an additional round of repermitting costs in year 30 of
the compliance period. However, these costs would be incurred to support compliance in years beyond
the 30™ year of compliance, and were therefore not accounted for in this analysis.

»  Annual Monitoring, Record Keeping, and Reporting Activities: This cost is assumed to occur in each
year of the 30-year compliance year period.

4

% Administrative Costs Incurred by Permitting Authorities
»  One-time Start-up Costs: This cost is assigned to the year the rule would take effect (2007).

»  Permit Processing Costs: These costs are assigned to the years in which facilities apply for initial permits
or renewal permits during the compliance period.

»  Annual Permit Administration Activities: The cost of these activities is assumed to occur in parallel with
the annual permit-related activities by complying facilities and thus occurs in each year of a facility’s
compliance period.

% Administrative Costs Incurred by the Federal Government

»  Permit Review: The Federal government is assumed to review the first permit for each Phase 111 existing
facility that would include the new 316(b) requirements specified in this rule. Federal administrative
costs would therefore be incurred between 2010 and 2014.
For each option analyzed, EPA assigned costs by facility and governmental unit according to this framework and
then summed these costs on a year-by-year basis over the total time period of analysis. For the social cost
analysis, these costs were tallied on a pre-tax basis, which differs from the treatment of costs for the facility
impact analysis as described below. These profiles of costs by year were then discounted to the assumed date the
final rule would take effect, beginning of year 2007, at two values of the social discount rate, 3% and 7%. These
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discount rate values reflect guidance from the Office of Management and Budget regulatory analysis guidance
document, Circular A-4 (OMB, 2003).

EPA used the following formula to calculate the present value of the time stream of costs as of the beginning of
2007:°

Cost,

Present Value = ————
(l + 7 t- 2007
where:

Cost, = Costsinyeart
Social discount rate (3% and 7%)

Year in which cost is incurred (2007 to 2043)

-
I

After calculating the present value (PV) of these cost streams, EPA calculated their constant annual equivalent
value (annualized value) using the annualization formula presented below, again using the two values of the social
discount rate, 3% and 7%. Although the analysis period extends from 2007 through 2043, a period of 37 years,
EPA annualized costs over 30 years, since 30 years is the assumed period of compliance. This same annualization
concept and period of annualization were also followed in the analysis of benefits, although for benefits the time
horizon of analysis for calculating the present value is longer than for costs. Using a 30-year annualization period
for both social costs and benefits allows comparison of constant annual equivalent values of costs and benefits
that have been calculated on a mathematically consistent basis. The annualization formula is as follows:

(n-1)
Annualized Cost = PV of Cost X rx@+ "7
a+n»n"-1
where:

r = Social discount rate (3% and 7%)
Annualization period, 30 years for the social cost analysis

B1-2.4 Discounting and Annualization — Costs to Complying Facilities

In general, EPA followed similar concepts and procedures in the discounting and annualization required for the
analysis of costs to, and impacts on, complying facilities as those followed for the analysis of social costs.
However, the analysis of costs to complying facilities differs from that for costs to society in several important
ways, which are described below.

» Consideration of taxes. For understanding the impact of the regulation on complying facilities, the costs
incurred by complying facilities are adjusted for taxes, as relevant, and calculated on an after-tax basis.
The tax treatment of compliance outlays and income effects (e.g., from installation downtime) shifts part
of these costs to the tax-paying public and reduces the actual cost to private, tax-paying businesses. For
this reason, the after-tax costs of compliance are a more meaningful measure of the financial burden on
complying facilities than the pre-tax costs. In analyzing and reporting the impact of compliance costs on
private facilities, annualized costs are therefore calculated on an after-tax basis.

» Use of discount rates in present value and annualization calculations. The discount rate used in the
facility cost calculations generally has a different interpretation than the rate used for the social cost

5 See Chapter E1: Summary of Social Costs, for further discussion of the framework for analyzing the social costs of the 316(b)
Phase 111 regulation.

¢ Calculation of the present value assumes that the cost is incurred at the beginning of the year.
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calculation (even though, in some instances, the numerical value of the rate may be the same). Instead of
being a social discount rate, the discount rate used for the present value and annualization calculations for
complying facility costs represents a cost of capital to the individual complying facility, which may
reasonably differ from the concept of the social discount rate. The social discount rate may be derived on
several bases, including: (1) as an opportunity cost of capital fo society or (2) as a societal inter-temporal
preference or indifference rate — i.e., the required rate of change over time in a value of consumption or
outlay, at which society would be indifferent to the time period in which the consumption or outlay
occurs. The discount rates based on these society-level concepts may reasonably differ from the cost of
capital used for assessing costs and financial impacts to the complying firm.

» Calculation of present value and annualization of costs at the year of compliance. In the social cost
analysis, costs incurred over 30 years were summed on a present value basis at the beginning of 2007, the
assumed date the final regulation would take effect. The present value was then annualized over 30 years.
The analysis of costs to complying facilities differs in two respects: (1) Costs were calculated on a present
value basis and annualized at the first year of compliance for each facility, rather than at the beginning of
2007. The calculation of annualized costs at the first year of compliance provides more accurate and
meaningful insight for assessing financial impact in relation to the baseline financial performance and
conditions of the complying facility than would be achieved if, for example, costs were further
discounted — and reduced numerically — by bringing them to the year the rule would take effect. (2) Each
non-annually recurring cost component was only accounted for once, rather than repeated at each
occurrence over the 30-year period. EPA accounted for the recurring nature of these costs (e.g.,
technology costs are assumed to recur every 10 years) through the annualization period (see bullet
below). The resulting aggregates of annualized cost over facilities, for purposes of reporting total cost to
complying facilities and total financial burden, are the sum of costs at the initial year of compliance for
each facility, even though those years differ across facilities. EPA used the following formula to calculate
the present value of the time stream of costs as of the beginning of each facility’s compliance year:’

Cost, ,
t- Compliance Year.
a+r ? x

Present Value, =

where:
Cost, , = Costs incurred by facility x in year t
r Discount rate (7%)
t Year in which cost is incurred (2007 to 2018)*
Compliance Year, Estimated compliance year of facility x

»  Annualization period. The present value estimates of the one-time or non-annually recurring costs were
then annualized over the relevant period for which the outlay is expected to produce compliance value.
The capital outlays for compliance equipment installation were annualized over the expected useful life of
the compliance equipment, 10 years. The income loss from installation downtime was annualized over
the facility’s 30-year compliance period. Although compliance equipment would need to be reinstalled at
10-year intervals during the compliance period, the engineering analysis indicates that reinstallation
would not require additional downtime. Thus, the relevant period for annualization of the income loss
from installation downtime is the full 30 years of compliance assumed for this analysis. The pre-permit
study costs and other initial permitting costs were also annualized over the 30-year compliance period
while repermitting costs were annualized over 5 years, the interval at which these costs occur. All
annualized cost values, which were developed on a consistent discounting and annualization basis, are

7 Calculation of the present value assumes that the cost is incurred at the beginning of the year.

8 The first compliance year is 2010. A facility with a 2010 compliance year and a 3-year study requirement would incur its first costs
in 2007. The last compliance year is 2014. A facility with a 2014 compliance year would incur the costs of its last non-annual recurring
cost component, repermitting, five years after compliance, in 2018.

BI-14



§ 316(b) Proposed Rule: Phase Il — EA, Part B: Economic Analysis for Existing Facilities B1: Summary of Costs

then able to be summed with annually recurring costs (e.g., annual operating and maintenance expense) to
yield a total annualized cost to complying facilities. The annualization formula is as follows:

rx 1+ r)# b
a+n -1

Annualized Cost = PV of Cost %

where:

r = Discount rate (7%)
Annualization period (10 years for compliance equipment; 30 years for installation
downtime and initial permitting costs; 5 years for repermitting costs)

See Chapters B3 and B5 for additional detail on the present value and annualization concepts and procedures used
in the specific analyses by existing facility industry segment.
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Chapter B2: Profile of Manufacturers

B2A  Paper and Allied Products (SIC 26) ....... B2A-1

Using information from the 1982 Census of B2B Chemicals and Allied Products (SIC 28) ... B2B-1
- B2C Petroleum and Coal Products (SIC 29) .... B2C-1

Manufactures and from effluent guideline B2D  Steel (SIC331) oo B2D-1
development materials, EPA identified four 2-d1g1t B2E Aluminum (SIC 333/5) ................ B2E-1
SIC code industries, in addition to the electric power | B)F  Other Industries ... .................... B2F-1
industry (SIC Group 49), that would likely be GlOSSATY .. oo oo B2Glos-1

subject to regulation under section 316(b). After the
electric power industry, these industries — Paper and
Allied Products (SIC 26), Chemicals and Allied Products (SIC 28), Petroleum and Coal Products (SIC 29), and
Primary Metal Industries (SIC 33) — are most reliant on cooling water for their operations.

Facilities in other industries also use cooling water and could therefore be subject to section 316(b) regulations;
however, based on the 71982 Census of Manufactures data and engineering-based insight into industrial use of
cooling water, the cooling water intake flow of these remaining industries is small relative to that of the power
industry and the four selected industries. Therefore, this Profile of Manufacturers focuses on the manufacturing
groups listed above. In its review of these industries, EPA divided the Primary Metal Industries (SIC 33) into
Steel (SIC 331) and Aluminum (SIC 333/335), based on the business and other operational differences in these
two major segments. The resulting five manufacturing industries — (1) Paper and Allied Products, (2) Chemicals
and Allied Products, (3) Petroleum and Coal Products, (4) Steel, and (5) Aluminum — comprise the “Primary
Manufacturing Industries,” as referred to in this profile and elsewhere in this Economic Analysis report.

A key data source for EPA’s analysis for the 316(b) Phase I1I regulation is the detailed questionnaire issued to a
sample of facilities identified as potentially subject to the Phase I1I regulation. Based on responses to a screener
survey, EPA targeted the detailed questionnaire to facilities believed to be in the major cooling water-use
industries, including the electric power industry, listed above. EPA received a number of responses from facilities
with business operations in industries other than the manufacturing industries listed above. EPA originally
believed these facilities to be non-utility electric power generators; however, inspection of their responses
indicated that the facilities were better understood as cooling water-dependent facilities whose principal
operations lie in businesses other than the electric power industry or manufacturing industries listed above. This
profile includes information for these facilities, referred to as “Other Industries.”

The remainder of this chapter is divided into six sections:

» B2A: Paper and Allied Products (SIC 26),

» B2B: Chemicals and Allied Products (SIC 28),
» B2C: Petroleum and Coal Products (SIC 29),

» B2D: Steel (SIC 331),

»  B2E: Aluminum (SIC 333/335), and

» B2F: Other Industries.

Each industry section except for Other Industries is divided into the following five subsections: (1) summary
insights from this profile, (2) domestic production, (3) structure and competitiveness, (4) financial condition and
performance, and (5) facilities potentially subject to the Phase III regulation. The Other Industries section
contains only summary information for those facilities for which questionnaire responses were received; this
section does not include the industry specific discussions since the “Other Industry” facilities are in a variety of
different industries, which, as noted above, rely to a much less substantial degree on cooling water to support their
operations.
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This profile uses the Standard Industrial Classification (SIC) system as the primary framework for analyzing and
reporting information about the industries analyzed for the section 316(b) Phase III regulation. However, the
more recent data were often reported in the North American Industry Classification System (NAICS), which the
U.S. Census Bureau adopted in 1997 for economic reporting. Where necessary, EPA converted information
reported in the NAICS framework to the SIC framework using the 1997 Economic Census Bridge Between
NAICS and SIC. In most instances, these translations are straightforward; however, for some segments, the
translation may introduce inconsistencies in data series at the point of changeover from the SIC to the NAICS

frameworks.
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B2A: Paper and Allied Products

Chapter B2A: Paper and Allied Products
(SIC 26)

EPA’s Detailed Industry Questionnaire,
hereafter referred to as DQ, identified five 4-
digit SIC codes in the Paper and Allied Products
industry (SIC 26) with at least one existing
facility that operates a CWIS, holds a NPDES
permit, and withdraws equal to or greater than
two million gallons per day (MGD) from a water
of the United States, and uses at least 25 percent
of its intake flow for cooling purposes. (facilities
with these characteristics are hereafter referred
to as facilities potentially subject to the Phase I11
regulation or “potential Phase III facilities”).

For each of the five SIC codes, Table B2A-1
below provides a description of the industry
segment, a list of primary products
manufactured, the total number of detailed
questionnaire respondents (weighted to represent
national results), and the number and percent of
potential Phase III facilities within the estimated
national total of facilities in the respective

industry SIC code groups.
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Table B2A-1: Potential Phase I1I facilities in the Paper and Allied Products Industry (SIC 26)

Number of Facilities®
SIC SIC Description Important Products Manufactured Potential Phase
Total e b %
III facilities
Pulp from wood or from other materials, such as rags,
2611 | Pulp Mills linters, wastepaper, and straw; integrated logging and 60 41 68.3%
pulp mill operations if primarily shipping pulp.
Paper from wood pulp and other fiber pulp, converted
2621 | Paper Mills paper products; integrated operations of producing 290 133 4599
P pulp and manufacturing paper if primarily shipping e
paper or paper products.
Paperboard, including paperboard coated on the
paperboard machine, from wood pulp and other fiber
2631 | Paperboard Mills pulp; and converted paperboard products; integrated 190 52 27.4%
operations of producing pulp and manufacturing '
paperboard if primarily shipping paperboard or
paperboard products.
Total 540 225 41.7%
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Table B2A-1: Potential Phase I1I facilities in the Paper and Allied Products Industry (SIC 26)

Number of Facilities®
SIC SIC Description Important Products Manufactured Potential Phase

0,
Total 1T facilities " %

Other Paper and Allied Products Segments

Sanitary paper products from purchased paper, such as
facial tissues and handkerchiefs, table napkins, toilet

1 0,

2676 | Sanitary Paper Products paper, towels, disposable diapers, and sanitary napkins 4 2 30.0%

and tampons.
Converted Paper and Laminated building paper, cigarette paper, confetti,

2679 Paperboard Products, pressed and molded pulp cups and dishes, paper 19 3 15.8%
Not Elsewhere doilies, egg cartons, egg case filler flats, papier-mache, o
Classified filter paper, foil board, gift wrap paper, wallpaper, etc.

Total Other 23 5 50.0%
Total Paper and Allied Products (SIC 26)
Total SIC Code 26 563 230 40.9%

* Number of weighted detailed questionnaire survey respondents.
® Individual numbers may not add up due to independent rounding.

Source: U.S. EPA, 2000, Executive Office of the President, 1987.

The table shows that an estimated 230 out of 563 facilities (or 41 percent) in the Paper and Allied Products
Industry (SIC 26) are potentially subject to the proposed regulation. EPA also estimated the percentage of total
production that occurs at facilities potentially subject to the proposed regulation. Total value of shipments for the
paper and allied products industry from the 1998 Annual Survey of Manufacturers is $84.9 billion. Value of
shipments, a measure of the dollar value of production, was selected for the basis of this estimate. Because the
DQ did not collect value of shipments data, these data were not available for the sample of Phase I11
manufacturing facilities potentially subject to the proposed regulation. Total revenue, as reported on the DQ, was
used as a close approximation for value of shipments for these facilities. EPA estimated the total revenue of
facilities in the paper industry potentially subject to the proposed regulation is $55.1 billion. Therefore, EPA
estimates that 65 percent of total production in the paper industry occurs at facilities potentially subject to the
proposed regulation.

The responses to the Detailed Industry Questionnaire indicate that three segments account for most of the
potential Phase III facilities in the Paper and Allied Products industry: (1) Pulp Mills (SIC 2611), (2) Paper Mills
(SIC 2621), and (3) Paperboard Mills (SIC 2631). Of the 239 potential Phase III facilities in the paper and allied
products industry, 59 percent are Paper Mills. Paperboard Mills and Pulp Mills account for 22 and 18 percent of
facilities, respectively. The remainder of this profile therefore focuses on these three industry segments.

Table B2A-2 provides the cross-walk between SIC codes and NAICS codes for the profiled paper SIC codes. The
table shows that both Pulp Mills and Paperboard Mills have a one-to-one relationship to their NAICS codes.
Paper Mills correspond to two NAICS codes (322121 and 322122). NAICS 322121, classified as Paper (except
newsprint) Mills, represents a large portion of SIC code 2621 (84 percent based on value of shipments).
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Table B2A-2: Relationship between SIC and NAICS Codes for the
Paper and Allied Products Industry (1997)

Value of
SIC SIC Description NAICS NAICS Description Establishments Shipments Employment
Code Code
($000)

2611 Pulp mills 322110 | Pulp mills 39 4,072,965 10,247

322121 | ¢ ober (exceptnewspriny mills 225 29,930,133 93,537
2621 Paper mills (pt)

322122 Newsprint mills 31 5,584,285 14,015
2631 Paperboard mills 322130 | Paperboard mills 217 19,828,695 54,643

Source: U.S. DOC, 1997.

B2A-1 SUMMARY INSIGHTS FROM THIS PROFILE

A key purpose of this profile is to provide insight into the ability of pulp and paper firms that would potentially be
subject to the proposed Phase I1I regulation to absorb compliance costs without material adverse
economic/financial effects. Two important factors in the ability of the industry’s ability to withstand compliance
costs are: (1) the extent to which the industry may be expected to shift compliance costs to its customers through
price increases and (2) the financial health of the industry and its general business outlook.

Likely Ability to Pass Compliance Costs Through to Customers

As reported in the following sections of this profile, the pulp and paper industry is relatively unconcentrated,
which would suggest that firms in this industry may face difficulty in passing through to customers a significant
portion of their compliance-related costs. The domestic pulp industry also faces significant competitive pressures
from abroad, further curtailing the potential of firms in this industry to pass through to customers a significant
portion of their compliance-related costs. The domestic Paper Mills and Paperboard Mills segments do not face
as significant foreign competitive pressures, and, based on this factor, would have more latitude in passing
through to customers any increase in production costs resulting from regulatory compliance. However, foreign
pressure is likely to increase as capacity in foreign countries, particularly China, continues to grow and exert
pressure on the domestic market. As discussed above, the proportion of total value of shipments in the industry
potentially subject to the proposed regulation is 65 percent. The actual proportion of total value of shipments
subject to regulation-induced compliance costs would be smaller since not all of the potentially regulated facilities
would be subject to the national categorical requirements of the proposed regulation: that is, facilities below the
proposed design intake flow (DIF) would be subject to permitting based on best professional judgement (BPJ)
rather than based on national standards, and several facilities currently employ baseline technologies that meet the
requirements of the proposed regulation. Given the likelihood that these percentages represent upper bound
estimates, EPA believes that the theoretical threshold for justifying the use of industry-wide CPT rates in the
impact analysis of existing Phase III pulp and paper facilities has not been met. For these reasons, in its analysis
of regulatory impacts for the pulp and paper industry, EPA assumed that complying firms would be unable to pass
compliance costs through to customers: i.e., complying facilities must absorb all compliance costs within their
financial condition at the time of compliance (see following sections and Appendix 3 to Chapter B3: Economic
Impact Analysis for Manufacturers for further information).

Financial Health and General Business Outlook

Over the past decade, the pulp and paper industry, like other U.S. manufacturing industries, has experienced a
range of economic/financial conditions, including substantial challenges. In the early 1990s, general economic
weakness diminished financial performance in the domestic pulp and paper industry. Domestic market conditions
were erratic in the 1990s, with financial performance peaking mid-decade, before declining again as
overproduction caused a glut of product and decreasing prices. Going into 2000, the industry’s financial
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performance had started to improve, but the subsequent recession and global economic downturn, coupled with
continuing overproduction led to declining financial results through 2003. Going forward, the industry continues
to face increased foreign competition, global and domestic overcapacity, and a failure to adapt to changing
business conditions (McNutt, Cenatempo & Kinstrey, 2004). At the same time, with the ongoing improvement in
U.S. economic conditions, the pulp and paper industry appears poised to achieve stronger financial performance
in 2004 and later years. This should position firms to better withstand additional regulatory compliance costs
without imposing significant financial impacts.

B2A-2 DOMESTIC PRODUCTION

The paper and allied products industry is one of the top ten U.S. manufacturing industries, and among the top five
segments in sales of nondurable goods. Growth in the paper industry is closely tied to overall gross domestic
product (GDP) growth. Although the domestic market consumes over 90 percent of total U.S. paper and allied
products industry output, exports have taken on an increasingly important role, and growth in a number of key
foreign paper and paperboard markets are a key factor in the health and expansion of the U.S. industry (McGraw-
Hill, 2000). The industry is considered mature, with growth slower than that of the GDP, and U.S. producers have
actively sought growth opportunities in overseas markets. Although exports still represent a small share of
domestic shipments, they exert an important marginal influence on capacity utilization. Prices and industry
profits, which are sensitive to capacity utilization, have therefore become increasingly sensitive to trends in global
markets. The industry experienced relatively stable production and sales during the 1990s, but saw more volatile
capacity utilization, profitability, and prices (Ince, 1999).

With the slowing of the U.S. economy in 2000, and the onset of recession in 2001, the resulting drop in demand
and prices put pressure on companies in the industry to eliminate excess capacity. Through aggressive
consolidation and streamlining of their operations, facilities sought to lower expenses through elimination of older
and less cost efficient operations. In 2002, paper companies eliminated three million tons of capacity, with similar
reductions expected in 2003. (Value Line, 2003).

The U.S. Paper and Allied Products industry has a world-wide reputation as a high quality, high volume, and low-
cost producer. The industry benefits from many key operating advantages, including a large domestic market; the
world’s highest per capita consumption; a modern manufacturing infrastructure; adequate raw material, water, and
energy resources; a highly skilled labor force; and an efficient transportation and distribution network (Stanley,
2000). U.S. producers face growing competition from new facilities constructed overseas, however (McGraw-
Hill, 2000).

The industry is a major energy user, second only to the chemicals and metals industries. However, 56 percent of
total energy used in 1998-99 was self-generated (McGraw-Hill, 2000). The use of renewable resources (biomass,
black liquor, hydroelectric, etc.) for energy production has increased from 40 percent of total industry energy
consumption in 1972 to 56 percent in 2000, and is currently estimated to account for about 60 percent of
consumption in 2004 (Paper Age, 2004a).

B2A-2.1 Output

The paper and allied products industry has experienced continued globalization and cyclical pattens in production
and earnings over the last two decades. Capital investments in the 1980s resulted in significant overcapacity. U.S.
producers experienced record sales in 1995. In 1996, lower domestic and foreign demand, coupled with declining
prices, caused the industry’s total shipments to decline by 2.2 percent. More recently, three consecutive years of
increasing demand and slowly increasing prices led to better industry performance at the end of the 1990s. During
these years, domestic producers controlled operating rates to allow drawdown of high inventories and to achieve
higher capacity utilization. U.S. producers have also placed a greater emphasis on foreign markets, both through
export sales and investments in overseas facilities (McGraw-Hill, 2000). The paper products industry recorded
improved sales and stronger earnings in 1999 and early 2000, but began to experience declines in sales in the
second half of 2000, reflecting reduced paper and packaging demand due to the slowdown in the U.S. economy
and a growth in imports (S&P, 2001). Most products were characterized by weak demand, reduced production
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and price reductions in 2001, due to continuing reductions in domestic demand (Paperloop, 2001). Annual sales in
the U.S. in 2001 dropped 1.5%, while earnings at the top 31 U.S. corporations fell by nearly 75%, partly due to a
decrease in prices of up to 15% (Paun et al. 2004).

Capacity for U.S. paper and paperboard declined annually from 2001 to 2003, in contrast to annual increases in
capacity for the previous two decades. Capacity declined 1.9% in 2001, 1.3% in 2002, and 0.4% in 2003, and is
expected to remain unchanged from 2004 to 2006 due to increased foreign competition, mature domestic markets,
and competition from other media (Paper Age, 2004b). Overcapacity has been a problem within the industry. As
the world economy began to slow in the early 2000s, demand in the U.S. and abroad waned, forcing producers to
limit production to prevent oversupply and keep pricing levels from dropping further (S&P, 2004b). In addition to
production downtime, many older, less efficient, single mill operations were permanently closed. In 2001, pulp
production decreased 7.3% to 53 million tons, while paper and paperboard production decreased 5.5% to 81
million tons (Paun et al. 2004).

For 2004, paper industry demand and prices are expected to remain at 2003 levels or increase slightly. As the
economy continues to improve, demand should start to pick up, with better financial performance expected in
2005, as long as the industry continues careful management of production levels and control of inventories . In
addition, the weakened dollar should help to improve performance in export markets (S&P, 2004a). These
improving conditions should better position firms to manage any increase in production costs resulting from
regulatory compliance.

Figure B2A-1 shows the trend in constant value of shipments and value added for the three profiled
segments.' Value of shipments and value added are two common measures of manufacturing output. They provide
insight into the overall economic health and outlook for an industry. Value of shipments is the sum of the receipts
a manufacturer earns from the sale of its outputs; it indicates the overall size of a market or the size of a firm in
relation to its market or competitors. Value added measures the value of production activity in a particular
industry. It is the difference between the value of shipments and the value of inputs used to make the products
sold.

The trends over time in value of shipments and value added show that the Paper and Allied Products has
performed erratically over the 1987-2001 period, with swings in shipments and value added generally following
the performance trend of the aggregate U.S. economy. Of the three profiled industry segments, only Paperboard
Mills reached the end of the analysis period with a higher total value of shipments and value added than in 1987;
both Paper Mills and Pulp Mills recorded real declines in shipments and value added over the 15 year period.

'Terms highlighted in bold and italic font are further explained in the glossary.
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Figure B2A-1: Value of Shipments and Value Added for Profiled Paper and Allied Products Segments
(millions,$2003)
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* Before 1998, the Department of Commerce compiled data in the SIC system; since 1998, these data have been compiled in the North
American Industry Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the SIC code

classifications using the 1997 Economic Census Bridge Between NAICS and SIC.

Source: U.S. DOC, 1988-1991, 1993-1996, and 1998-2001; U.S. DOC, 1987, 1992, and 1997.
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Table B2A-3 provides the Federal Reserve System’s index of industrial production for the profiled pulp and paper
segments, which shows trends in production between 1989 and 2003. This index more closely reflects total output
in physical terms, whereas value of shipments and value added reflect the economic value of production. The
production index is expressed as a percentage of output in the base year, 1997. Production peaked in 1995 for all
three segments, which was the best year of financial performance for the industry (see Table B2A-8). The
subsequent oversupply led to cuts in production and weaker financial performance. Financial results improved at
the end of the 1990s and into 2000, as paper and paperboard firms limited production in an effort to reduce excess
inventory. The global economic downturn and weakened demand that began in the latter half of 2000 forced
further reductions in production in subsequent years. In contrast to the Paper Mills and Paperboard Mills
segments, Pulp Mills have gradually increased production after the initial fall from the 1995 production peak.

Table B2A-3: U.S. Pulp and Paper Industry Industrial Production Index

Pulp Mills* Paper Mills" Paperboard Mills*

Year Index Percent Index Percent Index Percent

1997=100 Change 1997=100 Change 1997=100 Change
1989 107.4 n/a 105.7 n/a 88.0 n/a
1990 107.3 -0.1% 103.5 -2.1% 88.4 0.4%
1991 109.0 1.6% 100.2 -3.3% 87.6 -1.0%
1992 114.6 52% 99.0 -1.2% 91.5 4.4%
1993 96.3 -16.0% 98.3 -0.6% 93.4 2.1%
1994 102.0 5.9% 103.9 5.6% 98.8 5.8%
1995 109.6 7.5% 107.4 3.4% 102.4 3.7%
1996 100.5 -8.3% 101.1 -5.9% 97.6 -4.7%
1997 100.1 -0.4% 100.0 -1.1% 100.1 2.5%
1998 101.2 1.1% 99.7 -0.3% 100.1 0.1%
1999 101.7 0.5% 104.0 4.4% 101.4 1.2%
2000 103.8 2.1% 101.5 -2.5% 96.8 -4.5%
2001 102.1 -1.7% 94.0 -1.4% 93.4 -3.5%
2002 103.1 0.9% 91.9 -2.2% 94.7 1.4%
2003 103.5 0.5% 90.4 -1.6% 94.6 -0.1%

Total Percent Change -3.6% -14.5% 7.5%
A"G"r’:ﬁ‘;’hf‘g"l‘t’:‘” -0.3% 1.1% 0.5%

* Includes NAICS 32211.
® Includes NAICS 32212.
¢ Includes NAICS 32213.

Source: Federal Reserve Board, 2004.
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B2A-2.2 Prices
The producer price index (PP]) measures price changes, by segment, from the perspective of the seller, and
indicates the overall trend of product pricing, and thus supply-demand conditions, within a segment.

Figure B2A-2 shows that price levels in the U.S. paper industry closely reflect domestic and foreign demand, and
industry capacity and operating rates, which determine supply (S&P, 2001). Prices tend to be volatile due to
mismatches between short-term supply and demand. The industry is very capital intensive, and development of
new capacity requires several years. Prices therefore tend to increase when demand and capacity utilization rise,
and drop sharply when demand softens or when new capacity comes on line. In the past, producers have been
reluctant to cut production when demand declines because fixed capital costs are a substantial portion of total
manufacturing costs; this reluctance has occasionally caused persistent oversupply. During the recent economic
slowdown, however, producers appeared more willing to cut output to prevent sharp reductions in prices (Ince,
1999; S&P, 2001).

The paper industry suffered from low prices throughout the early 1990s. The depressed prices resulted from the
paper boom of the late 1980s. Prices recovered in the mid 1990s before declining again in the latter part of the
decade. Entering 2000, prices in the paper industry reversed course and rose, before experiencing declines in 2001
and 2002, as prices for most paper grades dropped between 5 and 15 percent (Value Line, 2003). Faced with
substantial declines in demand during those years, producers cut production, endured downtime, and closed less
efficient facilities to prevent major price declines for paper products (S&P, 2001). Prices started to level near the
end of 2002, and entering 2003 producers started to raise prices. With demand uneven, however, the increased
pricing did not hold, and at the start of 2004, most of the price increases have vanished (S&P, 2004a).

Figure B2A-2: Producer Price Indexes for Profiled Paper and Allied Products Segments
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Source: BLS, 2002.

B2A-2.3 Number of facilities and firms

The Statistics of U.S. Businesses reports that the number of facilities and firms in the Pulp Mills segment
decreased by 11 percent between 1989 and 2001. One of the reasons for this decline has been the increase in the
number of mills that produce deinked recycled market pulp and thus displace demand for virgin pulp mill product.
These are secondary fiber processing plants that use recovered paper and paperboard as their sole source of raw
material. Producers of deinked market pulp have experienced strong demand over the past several years in both
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U.S. and foreign markets. As a result, U.S. deinked recycled market pulp capacity more than doubled between
1994 and 1998 (McGraw-Hill, 2000). Since 1994, the secondary fiber share of total papermaking fiber production
has increased steadily, reaching 37 percent in 1999 (McGraw-Hill, 2000).

In contrast, the number of facilities and firms in the Paper Mills and Paperboard Mills segments declined.
Overcapacity in the 1990s limited the construction of new facilities. In 1998 and 1999, 577,000 and 2.5 million
tons of paper and paperboard capacity were removed from the capacity base. Over the same period, more than one
million tons of pulp capacity were removed (Pponline, 1999). In 2001and 2002, 8.2 million tons of capacity
closed, mostly in containerboard, market pulp, and print and writing papers. (Paper Age, 2004c).

Tables B2A-4 and B2A-5 present the number of facilities and firms for the three profiled paper and allied
products segments between 1989 and 2001.

Table B2A-4: Number of Facilities Owned by Firms in the Profiled
Paper and Allied Products Segments

Pulp Mills Paper Mills Paperboard Mills
Year Number of Percent Number of Percent Number of Percent
Facilities Change Facilities Change Facilities Change
1989 46 n/a 322 n/a 221 n/a
1990 46 0.0% 327 1.6% 226 2.3%
1991 53 15.2% 349 6.7% 228 0.9%
1992 44 -17.0% 324 -7.2% 222 -2.6%
1993 46 4.5% 306 -5.6% 217 -2.3%
1994 52 13.0% 316 3.3% 218 0.5%
1995 53 1.9% 317 0.3% 219 0.5%
1996 62 17.0% 344 8.5% 228 4.1%
1997 41 -33.9% 259 -24.7% 214 -6.1%
1998* 44 7.3% 235 -9.3% 232 8.4%
19997 45 2.3% 242 3.0% 233 0.4%
2000* 48 6.7% 230 -5.0% 238 2.1%
2001* 51 6.3% 238 3.5% 237 -0.4%
Total Poroens < hange 10.9% -26.1% 7.2%
AvGer’gi‘t’hA;;’t’;”’ 0.9% -2.5% 0.6%

* Before 1998, data were compiled in the SIC system; since 1998, these data have been compiled in the North American Industry
Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the SIC code classifications using
the 1997 Economic Census Bridge Between NAICS and SIC.

Source: U.S. SBA, 1989-2001.
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Table B2A-5: Number of Firms in the Profiled Paper and Allied Products Segments

Pulp Mills Paper Mills Paperboard Mills
Year Number of Percent Number of Percent Number of Percent
Firms Change Firms Change Firms Change
1990 31 n/a 158 n/a 102 n/a
1991 37 19.4% 186 17.7% 102 0.0%
1992 29 -21.6% 161 -13.4% 95 -6.9%
1993 32 10.3% 153 -5.0% 99 4.2%
1994 37 15.6% 163 6.5% 96 -3.0%
1995 32 -13.5% 163 0.0% 93 -3.1%
1996 43 34.4% 186 14.1% 101 8.6%
1997 27 -37.2% 131 -29.6% 85 -15.8%
1998* 32 18.5% 124 -5.3% 95 11.8%
1999* 33 3.1% 133 7.2% 95 0.0%
2000° 36 9.1% 134 0.7% 105 10.5%
2001° 40 11.1% 140 4.6% 116 10.5%
Total Dercens Change 3.2% -21.5% -6.9%
A”G"r’gi th;ZtZ“’ 0.4% -3.0% -0.9%

* Before 1998, data were compiled in the SIC system; since 1998, these data have been compiled in the North American Industry
Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the SIC code classifications using

the 1997 Economic Census Bridge Between NAICS and SIC.

Source: U.S. SBA, 1989-2001.

B2A-2.4 Employment and productivity
The U.S. paper industry is among the most modern in the world. It has a highly skilled labor force and is
characterized by large capital expenditures, which have been largely aimed at productivity improvements.

Employment in the three profiled paper industry segments remained relatively constant from 1987 through the
mid 1990s. Since then, employment at Pulp Mills has dropped considerably, decreasing by 49 percent; Paper
Mills have also seen a substantial reduction in the workforce of close to 33%. Employment in Paperboard Mills
fell the least over this period, but has still declined by almost 7 percent. Part of this employment loss is
attributable to firms closing older and higher cost facilities (McNutt, Cenatempo & Kinstrey, 2004). Figure B2A-
3 presents employment for the three profiled paper segments between 1987 and 2001.
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Figure B2A-3: Employment for Profiled Paper and Allied Products Segments
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* Before 1998, data were compiled in the SIC system; since 1998, these data have been compiled in the North American Industry
Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the SIC code classifications using
the 1997 Economic Census Bridge Between NAICS and SIC.

Source: U.S. DOC, 1988-1991, 1993-1996, and 1998-2001; U.S. DOC, 1987, 1992, and 1997.

Table B2A-6 on the following page presents the change in value added per labor hour, a measure of labor
productivity, for each of the profiled industry segments between 1987 and 2001. The table shows that labor
productivity in the Pulp Mills segment has been relatively volatile, posting several double-digit gains and losses
between 1987 and 2001. These changes were primarily driven by fluctuations in value added and production
levels. Overall, productivity in Pulp Mills decreased by 12% percent during this period, while increasing in Paper
Mills and Paperboard Mills by 41 percent and 21 percent, respectively.
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Table B2A-6: Productivity Trends for Profiled Paper and Allied Products Segments ($2003)

Pulp Mills Paper Mills Paperboard Mills

Year X(ii‘(lll::l Prod. Ad(;;?il/l;-‘lbour X(?(lll::l Prod. Ad(;;?il/uliour X(?(lll::l Prod. Ad(;;?il/ul-;our

© Hf's. © Hf's. © Hf's.

miy ™I (gmr) E‘l’f;l‘:;‘; miny @I gy lé‘l’f;l‘:;‘; miy ™M (gmr) f:f:s;
1987 3293 24 138 nla 20349 213 9% na 9980 8 113 n/a
1988 4350 24 182 31.9% 23,541 215 109  135% 12253 91 135 19.5%
1989 5297 25 209  148% 22999 214 107 -18% 11,833 89 133  -1.5%
1990 4424 28 160 -234% 21495 211 102 -47% 10519 91 116 -12.8%
1991 3,060 28 111 -30.6% 19406 212 91  -108% 9,080 87 105 -9.5%
1992 3,124 26 119 72% 18,159 215 84  -77% 10,023 88 113 7.6%
1993 2,045 23 89  -252% 17,348 212 82  24% 8996 90 100 -11.5%
1994 2450 22 112 258% 17,649 206 8  49% 10,161 94 108  8.0%
1995 4493 23 199  777% 25772 201 128  488% 14517 98 149  38.0%
1996 2478 24 104 -47.7% 21218 197 108 -156% 10,868 95 115 -22.8%
1997 1,669 13 129  240% 21,077 182 116  74% 10011 93 108  -6.1%
1998° 1,538 12 124 -39% 21,065 173 122 52% 11,072 90 123  13.9%
1999° 1,558 12 133 73% 21,099 167 126  33% 11259 8 131  6.5%
2000° 1930 12 162 21.8% 21,864 155 141  11.9% 12,587 8 146  11.5%
2001° 1459 12 122 -247% 19,660 145 135  -43% 11383 83 137  -62%

Total ?g;;e_’;’olflh"”ge -55.7% -50.0% '1;0'6 3.4% -31.9% 40.6% 141% -6.7% 21.2%
Average Annual 5 co. 4 g0 0.9 -0.2% -2.7% 2.5% 0.9% -0.5% 1.4%
Growth Rate

* Before 1998, data were compiled in the SIC system; since 1998, these data have been compiled in the North American Industry
Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the SIC code classifications using
the 1997 Economic Census Bridge Between NAICS and SIC.

Source: U.S. DOC, 1988-1991, 1993-1996, and 1998-2001; U.S. DOC, 1987, 1992, and 1997.

B2A-2.5 Capital expenditures

The paper and allied products industry is a highly capital intensive industry. Capital-intensive industries are
characterized by a large value of capital equipment per dollar value of production. New capital expenditures
are needed to modernize, expand, and replace existing capacity. Consistently high levels of capital expenditures
have made the U.S. paper industry one of the most modern industries in the world (Stanley, 2000). The total level
of capital expenditures for the pulp, paper, and paperboard industries was $3.8 billion in 2001 (in $2003). The
Paper Mills and Paperboard Mills segments accounted for approximately 95 percent of that spending (see Table
B2A-7). Most of the spending is for production improvements (through existing machine upgrades, retrofits, or
new installed equipment), environmental concerns, and increased recycling (McGraw Hill, 2000). The total
capital expenditure for 2001 is considerably less, in real terms, than what was spent in the early 1990s, as
producers became wary of adding too much capacity that might lead to oversupply and depressed prices.
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The Department of Commerce estimates that environmental spending accounted for about 14 percent of all capital
outlays made by the U.S. paper industry since the 1980s, and the Cluster Rule promulgated in 1998 is expected to
require increased environmental expenditures (S&P, 2001).

Table B2A-7: Capital Expenditures for Profiled Paper and Allied Products Segments (millions, $2003)

Pulp Mills Paper Mills Paperboard Mills

Year Capital Percent Capital Percent Capital Percent

Expenditures Change Expenditures Change Expenditures Change
1987 333 n/a 3,993 n/a 1,115 n/a
1988 432 29.3% 4,605 15.3% 2,118 89.9%
1989 937 117.1% 7,043 52.9% 2,224 5.0%
1990 1,364 45.6% 5,539 -21.4% 3,854 73.3%
1991 1,240 -9.1% 4,551 -17.8% 2,693 -30.1%
1992 945 -23.8% 3,561 -21.8% 2,496 -1.3%
1993 509 -46.1% 3,423 -3.9% 1,964 -21.3%
1994 369 -27.5% 3,761 9.9% 2,044 4.1%
1995 530 43.6% 3,149 -16.3% 2,400 17.4%
1996 786 48.3% 3,538 12.3% 2,656 10.7%
1997 382 -51.4% 3,211 -9.2% 1,788 -32.7%
1998 455 19.3% 3,422 6.6% 1,526 -14.6%
1999* 201 -55.8% 2,539 -25.8% 1,374 -10.0%
2000° 250 24.2% 2,712 6.8% 1,253 -8.8%
2001* 199 -20.3% 2,547 -6.1% 1,063 -15.2%

Total Dercens Chanse 0.2 -36.2% -4.7%
A”G":;’ithI;’Zt‘;“’ -3.6% -3.2% -0.3%

* Before 1998, data were compiled in the SIC system; since 1998, these data have been compiled in the North American Industry
Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the SIC code classifications using
the 1997 Economic Census Bridge Between NAICS and SIC.

Source: U.S. DOC, 1988-1991, 1993-1996, and 1998-2001; U.S. DOC, 1987, 1992, and 1997.

B2A-2.6 Capacity utilization

Capacity utilization measures actual output as a percentage of total potential output given the available
capacity. Capacity utilization provides insight into the extent of excess or insufficient capacity in an industry, and
into the likelihood of investment in new capacity. According to the U.S. Industry and Trade Outlook, a utilization

rate in the range of 92 to 96 percent is necessary for the Pulp Mills segment to remain productive and profitable
(McGraw-Hill, 2000).

As shown in Figure B2A-4, capacity utilization fluctuated sharply in all three profiled segments over the analysis
period. Capacity utilization increased between 1989 and 1994, and then fell sharply in 1995. This sharp drop
resulted from an effort to reduce inventories, which had begun rising in 1995 in response to low demand and
oversupply (McGraw-Hill, 2000). As inventories were sold off and global economic activity strengthened,
capacity utilization began to rise again in 1996, peaked in 1997, and again declined in 1998 due to reduced
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demand from the Asian market (S&P, 2001). With the global economic slowdown starting in 2000, paper
producers were forced to implement production cutbacks and downtime to prevent oversupply from further
depressing prices. As a result, utilization rates fell farther in 2000 and 2001 to values below those observed in the
prior decade. At the same time, overall capacity contracted as companies permanently closed less efficient
facilities. The industry is expected to continue consolidating, which should aid profitability in the long run (S&P,
2004Db).

Figure B2A-4 presents the capacity utilization indexes from 1989 to 2002 for the three profiled segments.

Figure B2A-4: Capacity Utilization Rate (Fourth Quarter) for Pulp and Paper Industry
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* Before 1998, data were compiled in the SIC system; since 1998, these data have been compiled in the North American Industry
Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the SIC code classifications using
the 1997 Economic Census Bridge Between NAICS and SIC.

Source: U.S. DOC, 1989-2002.

B2A-3 STRUCTURE AND COMPETITIVENESS

Paper and allied products companies range in size from large corporations having billions of dollars of sales, to
small producers with revenue a fraction of the size of the large producers. Because all paper and allied products
companies use the same base materials in their production, most manufacture more than one product. To escape
the extreme price volatility of commodity markets, many smaller manufacturers have differentiated their products
by offering value-added grades. The smaller markets for value-added products make this avenue less available to
the larger firms (S&P, 2001).

The paper industry has consolidated through mergers and acquisitions and has closed older mills over the last few
years, as a way to improve profits in a mature industry. About six percent of North American containerboard
capacity was shut down (most on a permanent basis) in late 1998 and early 1999. Companies have been reluctant
to invest in any major new capacity, which might result in excess capacity (S&P, 2001). In 1999, new capacity
additions in the paper and allied products industry were at their lowest level of the past ten years; this caution in
adding to capacity is expected to continue (Pponline.com, 2000). Another problem for the industry is the
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increasing capacity being brought online in foreign countries, which could result in higher U.S. import levels and
increased competition for U.S. products in export markets (S&P, 2004a).

Major recent mergers include International Paper’s acquisition of Champion International in 2000 and Union
Camp in 1999, Georgia-Pacific’s takeover of Fort James Corp. (itself a 1997 combination of James River and Fort
Howard), Weyerhaeuser’s acquisition of Willamette Industries Inc., the merger of Mead and Westvaco, and
Temple-Inland’s takeover of Gaylord Container. (S&P, 2001, 2004b).

B2A-3.1 Geographic distribution

The geographic distribution of pulp, paper, and paperboard mills varies with the different types of mills.
Traditional Pulp Mills tend to be located in regions where pulp trees are harvested from natural stands or tree
farms. The Southeast (GA, AL, NC, TN, FL, MS, KY), Northwest (WA, CA, AK), Northeast (ME) and Northern
Central (WI, MI) regions account for the major concentrations of Pulp Mills. Deinked market Pulp Mills, on the
other hand, are typically located close to large metropolitan areas, which can consistently provide large amounts
of recovered paper and paperboard (McGraw-Hill, 2000).

Paper Mills are more widely distributed, located in proximity to pulping operations and/or near converting
segment markets. Since the primary market for paperboard products is manufacturing, the distribution of
Paperboard Mills is similar to that of the manufacturing industry in general.

Figure B2A-5 on the following pages shows the distribution of all facilities by State in the profiled paper
segments, based on the 1992 Census of Manufactures.

> The 1992 Census of Manufactures is the most recent data available by SIC code and State.
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Figure B2A-5: Number of Facilities in Profiled Paper and Allied Products Segments by State
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Source: U.S. DOC, 1987, 1992, and1997.

B2A-3.2 Facility size

Most facilities in the three profiled industry segments fall in the middle employment size categories, with either
100 to 249, or 250 to 499 employees. However, larger facilities (those with 500 or more employees) account for
the majority of the industries’ value of shipments.

The number of independent Pulp Mills is smaller than the number of Paper Mills and Paperboard Mills, and Pulp
Mills have considerably lower value of shipments. The larger facilities dominate value of shipments in all three
segments, however:

» Twenty-seven percent of all Pulp Mills employ 500 employees or more. These facilities account for
approximately 61 percent of the segment’s value of shipments.

»  Thirty-three percent of all Paper Mills have more than 500 employees. They account for 71 percent of the
segment’s value of shipments.

» Sixteen percent of all Paperboard Mills employ 500 people or more. These facilities account for 56
percent of the segment’s value of shipments.
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The distributions of the number of facilities and value of shipment by employment size class are presented in
Figure B2A-6 below.

Figure B2A-6: Number of Facilities and Value of Shipments in 1992 by Employment Size Category
for Profiled Paper and Allied Products Segments
Number of Facilities
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* The 1992 Census of Manufactures is the most recent data available by SIC code and facility employment size.

Source: U.S. DOC, 1987, 1992, and 1997.
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B2A-3.3 Firm size

For SIC codes 2611, 2621, and 2631, the Small Business Administration defines a small firm as having fewer
than 750 employees. The size categories reported in the Statistics of U.S. Businesses (SUSB) do not correspond
with the SBA size classifications, therefore preventing precise use of the SBA size threshold in conjunction with
SUSB data. The SUSB data presented in Table B2A-8 below show the following size distribution in 2001:

» 26 0f 40 (65 percent) firms in the Pulp Mills segment had less than 500 employees. Therefore, at least 65
percent of firms were classified as small. These small firms owned 28 facilities, or 55 percent of all
facilities in the segment.

» 92 of 140 (66 percent) firms in the Paper Mills segment had less than 500 employees. These small firms
owned 97, or 41 percent of all Paper Mills.

» 77 of 116 (66 percent) firms in the Paperboard Mills segment had less than 500 employees. Therefore, at
least 66 percent of paperboard mills were classified as small. These firms owned 79, or 32 percent of all
Paperboard Mills.

An unknown number of the firms with more than 500 employees have less than 750 employees, and would
therefore also be classified as small firms. Table B2A-8 below shows the distribution of firms, facilities, and
receipts for each profiled segment by employment size of the parent firm.

Table B2A-8: Number of Firms and Facilities by Firm Size Category
for Profiled Paper and Allied Products Segments, 2001"

Pulp Mills Paper Mills Paperboard Mills
Employment Size
Category No. of Firms FaNc(;ii;)ifes No. of Firms FaNc(;ii(t)ifes No. of Firms FaNc(;ii;)ifes

0-19 11 11 34 34 34 34
20-99 8 8 20 20 16 16

100-499 7 9 38 43 27 29
500+ 14 23 48 140 39 168
Total 40 51 140 237 116 247

* Before 1998, data were compiled in the SIC system; since 1998, these data have been compiled in the North American Industry
Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the SIC code classifications using
the 1997 Economic Census Bridge Between NAICS and SIC.

Source:  U.S. SBA, 1989-2001.

B2A-3.4 Concentration ratios
Concentration is the degree to which industry output is concentrated in a few large firms. Concentration is
closely related to entry barriers, with more concentrated industries generally having higher barriers.

The four-firm concentration ratio (CR4) and the Herfindahl-Hirschman Index (HHI) are common
measures of industry concentration. The CR4 indicates the market share of the four largest firms. For example, a
CR4 of 72 percent means that the four largest firms in the industry account for 72 percent of the industry’s total
value of shipments. The higher the conentration ratio, the less competition there is in the industry, other things
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being equal.’ An industry with a CR4 of more than 50 percent is generally considered concentrated. The HHI
indicates concentration based on the largest 50 firms in the industry. It is equal to the sum of the squares of the
market shares for the largest 50 firms in the industry. For example, if an industry consists of only three firms with
market shares of 60, 30, and 10 percent, respectively, the HHI of this industry would be equal to 4,600 (602 + 302
+ 102). The higher the index, the fewer the number of firms supplying the industry and the more concentrated the
industry. Based on the U.S. Department of Justice’s guidelines for evaluating mergers, markets in which the HHI
1s under 1000 are considered unconcentrated, markets in which the HHI is between 1000 and 1800 are considered
to be moderately concentrated, and those in which the HHI is in excess of 1800 are considered to be concentrated.

Table B2A-9 shows that Pulp Mills have an HHI of 858, Paper Mills have an HHI of 392, and Paperboard Mills
have an HHI of 438. At these HHI levels, all three industry segments appear relatively unconcentrated. With the
majority of the firms in this industry having small market shares, this suggests limited potential for passing
through to customers any increase in production costs resulting from regulatory compliance.

The concentration ratios for the three segments remained relatively stable between 1987 and 1992. The Pulp Mills
segment has the highest concentration of the three segments, with a CR4 of 48 percent and a HHI of 858 in 1992.
Recent mergers and acquisitions have led to an increase in concentration in the Paper and Paperboard segments.
In the late 1990s, the top five U.S. firms controlled 38 percent of production capacity, with higher concentrations
in individual product lines due to targeted consolidation and specialization (Ince, 1999). In 2001, only four firms
had greater than 11 percent of the market, with none having a share greater than 17 percent. More than half of the
firms in the paper industry had market shares under 2 percent (Paun et al. 2004). The Paper Mills and Paperboard
Mills segments also account for most of the production of their primary products. The Pulp Mills segment
accounts for a lower percentage of all pulp shipments, with pulp also commonly produced by integrated Paper and
Paperboard Mills.

Table B2A-9: Selected Ratios for Profiled Paper and Allied Products Segments, 1987 and 1992*

Total Concentration Ratios
SIC Code Year Nful!n ber 4 Firm 8 Firm 20 Firm 50 Firm Herfindahl-Hirschman
ot Firms (CR4) (CRS) (CR20) (CR50) Index

1987 26 44% 69% 99% 100% 743
2611

1992 29 48% 75% 98% 100% 858

1987 122 33% 50% 78% 94% 432
2621

1992 127 29% 49% 77% 94% 392

1987 91 32% 51% 77% 97% 431
2631

1992 89 31% 52% 80% 97% 438

* The 1992 Census of Manufactures is the most recent concentration ratio data available by SIC code.

Source: U.S. DOC, 1987, 1992, and 1997.

*Note that the measured concentration ratio and the HHF are very sensitive to how the industry is defined. An
industry with a high concentration in domestic production may nonetheless be subject to significant competitive
pressures if it competes with foreign producers or if it competes with products produced by other industries (e.g.,
plastics vs. aluminum in beverage containers). Concentration ratios based on share of domestic production are
therefore only one indicator of the extent of competition in an industry.
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B2A-3.5 Foreign trade
This profile uses two measures of foreign competition: export dependence and import penetration.

Import penetration measures the extent to which domestic firms are exposed to foreign competition in domestic
markets. Import penetration is calculated as total imports divided by total value of domestic consumption in that
industry: where domestic consumption equals domestic production plus imports minus exports. Theory suggests
that higher import penetration levels will reduce market power and pricing discretion because foreign competition
limits domestic firms’ ability to exercise such power. Firms belonging to segments in which imports account for a
relatively large share of domestic sales would therefore be at a relative disadvantage in their ability to pass-
through costs because foreign producers would not incur costs as a result of the Phase III regulation. The
estimated import penetration ratio for the entire U.S. manufacturing sector (NAICS 31-33) for 2001 is 22 percent.
For characterizing the ability of industries to withstand compliance cost burdens, EPA judges that industries with
import ratios close to or above 22 percent would more likely face stiff competition from foreign firms and thus be
less likely to succeed in passing compliance costs through to customers.

Export dependence, calculated as exports divided by value of shipments, measures the share of a segment’s sales
that is presumed subject to strong foreign competition in export markets. The Phase III regulation would not
increase the production costs of foreign producers with whom domestic firms must compete in export markets. As
a result, firms in industries that rely to a greater extent on export sales would have less latitude in increasing
prices to recover cost increases resulting from regulation-induced increases in production costs. The estimated
export dependence ratio for the entire U.S. manufacturing sector for 2001 is 15 percent. For characterizing the
ability of industries to withstand compliance cost burdens, EPA judges that industries with export ratios close to
or above 15 percent are at a relatively greater disadvantage in potentially recovering compliance costs through
price increases since export sales are presumed subject to substantial competition from foreign producers.

Table B2A-10 presents trade statistics for the Pulp Mills, and Paper and Paperboard Mills segments. Imports and
exports play a much larger role in the Pulp Mills segment than for the other two segments. Import penetration and
export dependence levels for the Pulp Mills segment were an estimated 87 and 88 percent, respectively, in 2001.
The Paper and Paperboard Mills segments import penetration and export dependence ratios were 15 and 5 percent
, respectively, in 2001. For Pulp Mills, the large share of domestic production that is exported and domestic
consumption served by imports implies the industry faces significant foreign competition, limiting the industry’s
ability to pass through to customers any increase in production costs resulting from regulatory compliance. For
Paper and Paperboard Mills, both measures of foreign competition are well below the U.S. manufacturing
averages estimated for 2001. Given just these measures, it would be reasonable to assume that this segment does
not face significant foreign competitive pressures, and would have more latitude in passing through to customers
any increase in production costs resulting from regulatory compliance. However, foreign pressure is likely to
increase as capacity in foreign countries, particularly China, continues to grow and exert pressure on the domestic
market (McNutt, Cenatempo & Kinstrey, 2004). In addition, as noted above, the HHI of the Paper and Paperboard
segments is 392 and 438 respectively, suggesting firms in these segments have small market shares, which would
curtail their ability to pass through any increase in production costs.
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Table B2A-10: Trade Statistics for Profiled Paper and Allied Products Segments

Year Value of Imports Value of Exports Value of Shipments ;:)nrgllset(iic Import Export
(millions, $2003)  (millions, $2003)  (millions, $2003) Consumption Penetration” Dependence*
Pulp Mills
1989 4,103 4,900 8,629 7,832 52.4% 56.8%
1990 3,692 4,258 8,079 7,513 49.1% 52.7%
1991 2,680 3,653 6,668 5,695 47.1% 54.8%
1992 2,573 3,958 6,685 5,300 48.5% 59.2%
1993 2,233 2,967 5,119 4,385 50.9% 58.0%
1994 2,675 3,458 5,650 4,867 55.0% 61.2%
1995 4,296 5,389 7,942 6,849 62.7% 67.9%
1996 2,928 3,780 6,200 5,348 54.7% 61.0%
1997 2,848 3,602 3,614 2,860 99.6% 99.7%
1998¢ 2,620 3,038 3,428 3,010 87.0% 88.6%
1999¢ 2,747 3,036 3,361 3,072 89.4% 90.3%
2000¢ 3,489 3,757 3,911 3,643 95.8% 96.1%
2001¢ 2,698 2,940 3,343 3,101 87.0% 87.9%
o ;’ge’ B 1 -34% -40% -61% -60.4%
Avéfi'ﬁth{e'ZZ“’ -3.4% -4.2% -7.6% -7.4%
Paper and Paperboard Mills
1989 9,900 4,054 69,541 75,387 13.1% 5.8%
1990 9,569 4,466 66,353 71,456 13.4% 6.7%
1991 8,664 5,075 60,502 64,091 13.5% 8.4%
1992 8,238 5,214 59,839 62,863 13.1% 8.7%
1993 8,636 5,009 57,700 61,327 14.1% 8.7%
1994 8,628 5,634 62,484 65,478 13.2% 9.0%
1995 11,740 7,384 79,893 84,249 13.9% 9.2%
1996 10,305 7,136 67,360 70,529 14.6% 10.6%
1997 8,914 3,602 63,461 68,773 13.0% 5.7%
1998¢ 9,565 3,038 63,591 70,118 13.6% 4.8%
1999¢ 9,620 3,036 63,735 70,319 13.7% 4.8%
2000¢ 10,399 3,757 65,887 72,529 14.3% 5.7%
2001¢ 9,818 2,940 59,731 66,609 14.7% 4.9%
o ;’ge’ B 1 -1% -27% -14.1% -11.6%
A”G":;’ithI;’Zt‘;“’ -0.1% -2.6% -1.3% -1.0%

* Calculated by EPA as shipments + imports - exports.
® Calculated by EPA as imports divided by implied domestic consumption.
¢ Calculated by EPA as exports divided by shipments.
4 Before 1998, data were compiled in the SIC system; since 1998, these data have been compiled in the North American Industry

Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the SIC code classifications using
the 1997 Economic Census Bridge Between NAICS and SIC.

Source: U.S. DOC, 2001.
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Figure B2A-7 shows that the value of imports and exports peaked in the mid-1990s, before dropping and
rebounding in 2000. As expected, values of both dropped again in 2001 and 2002, as the global economy fell into

recession.

Figure B2A-7: Value of Imports and Exports for Profiled Paper and Allied Products Segments
(millions,$2003)
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* Before 1998, data were compiled in the SIC system; since 1998, these data have been compiled in the North American Industry
Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the SIC code classifications using

the 1997 Economic Census Bridge Between NAICS and SIC.

Source: U.S. DOC, 2001.
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B2A-4 FINANCIAL CONDITION AND PERFORMANCE

Financial performance in the paper and allied products industry is closely linked to macroeconomic cycles, both
in the domestic market and those of key foreign trade partners, and the resulting levels of demand. Many pulp
producers, for example, were not very profitable during most of the 1990s as chronic oversupply, cyclical
demand, rapidly fluctuating operating rates, sharp inventory swings, and uneven world demand has plagued the
global pulp market for more than a decade (Stanley, 2000).

Net Profit Margin is calculated as after-tax income before nonrecurring gains and losses as a percentage of sales
or revenue, and measures profitability, as reflected in the conventional accounting concept of net income. Over
time, the firms in an industry, and the industry collectively, must generate a sufficient positive profit margin if the
industry is to remain economically viable and attract capital. Year-to-year fluctuations in profit margin stem from
several factors, including: variations in aggregate economic conditions (including international and U.S.
conditions), variations in industry-specific market conditions (e.g., short-term capacity expansion resulting in
overcapacity), or changes in the pricing and availability of inputs to the industry’s production processes (e.g., the
cost of energy to the pulp and paper process). The extent to which these fluctuations affect an industry’s
profitability, in turn, depends heavily on the fixed vs. variable cost structure of the industry’s operations. In a
capital intensive industry such as the pulp and paper industry, the relatively high fixed capital costs as well as
other fixed overhead outlays, can cause even small fluctuations in output or prices to have a large positive or
negative affect on profit margin.

Return on Total Capital is calculated as annual net profit, plus one-half of annual long-term interest, divided by
the total of shareholders' equity and long-term debt (total capital). This concept measures the total productivity of
the capital deployed by a firm or industry, regardless of the financial source of the capital (i.e., equity, debt, or
liability element). As such, the return on total capital provides insight into the profitability of a business’ assets
independent of financial structure and is thus a “purer” indicator of asset profitability than return on equity. In the
same way as described for net profit margin, the firms in an industry, and the industry collectively, must generate
over time a sufficient return on capital if the industry is to remain economically viable and attract capital. The
factors causing short-term variation in net profit margin will also be the primary sources of short-term variation in
return on total capital.

Figure B2A-8 below shows trends in net profit margins and return on total capital for the pulp and paper industry
between 1992 and 2003. The table shows considerable volatility in the trend. Profitability was low between 1988
and 1993, reflecting oversupply in world markets and decreasing shipments from U.S. producers (McGraw-Hill,
2000). By the mid-1990s, financial performance improved as demand rebounded. Financial performance
weakened again in 2000 through 2003, reflecting slower growth in both the U.S. and the world economy. Coupled
with overproduction in the U.S. and global markets, these factors led to deteriorating financial performance in
these years. Industry analysts currently anticipate stronger financial performance for the pulp and paper industry
for 2004 (Value Line, 2004). With continued improvement in the U.S. economy, the outlook for the industry
should be stronger in subsequent years.
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Figure B2A-8: Net Profit Margin and Return on Capital for Pulp and Paper Mills
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B2A-5 FACILITIES OPERATING COOLING WATER INTAKE STRUCTURES

Point source facilities that use or propose to use a cooling water intake structure that withdraws cooling water
directly from a surface waterbody of the United States, are potentially subject to Section 316(b) of the Clean
Water Act. In 1982, the paper and allied products industry withdrew 534 billion gallons of cooling water,
accounting for approximately 0.7 percent of total industrial cooling water intake in the United States. The industry
ranked 5™ in industrial cooling water use, behind the electric power generation industry, and the chemical,
primary metals, and petroleum industries (1982 Census of Manufactures).

This section provides information for facilities in the profiled paper and allied products segments potentially
subject to the proposed regulation. Existing facilities that meet all of the following conditions are potentially
subject to the proposed regulation:*

» Use a cooling water intake structure or structures, or obtain cooling water by any sort of contract or
arrangement with an independent supplier who has a cooling water intake structure; or their cooling water
intake structure(s) withdraw(s) cooling water from waters of the U.S., and at least twenty-five (25)
percent of the water withdrawn is used for contact or non-contact cooling purposes;

» Have a National Pollutant Discharge Elimination System (NPDES) permit or are required to obtain one;
and

» Have a design intake flow of greater than 2 million gallons per day (MGD).

The proposed regulation also covers substantial additions or modifications to operations undertaken at such
facilities. While all facilities that meet these criteria are subject to the regulation, this section focuses on the
estimated 235 facilities nationwide in the profiled paper and allied products segments identified in EPA’s 2000
Section 316(b) Industry Survey as being potentially subject to the proposed regulation.’ Information collected in

*The proposed regulation also applies to existing electric generating facilities as well as certain facilities in the
oil and gas extraction industry. See Chapter B4 and B5 and Part C of this document for more information on these
industries.

EPA applied sample weights to the sampled facilities to account for non-sampled facilities and facilities that
did not respond to the survey. For more information on EPA’s 2000 Section 316(b) Industry Survey, please refer
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the Detailed Industry Questionnaire found that an estimated 41 out of 60 Pulp Mills (68 percent), 133 out of 290
Paper Mills (46 percent), and 52 out of 190 Paperboard Mills (27 percent) meet the characteristics of a potential
Phase III facility.

B2A-5.1 Waterbody and Cooling System Type

Table B2A-11 reports the distribution of potential Phase I1I facilities in the profiled paper and allied products
segments by type of waterbody and cooling system. The table shows that most of the facilities have either a once-
through system (112, or 50 percent) or employ a combination of a once-through and closed system (47, or 21
percent). Thirty-one facilities (14 percent) have a recirculating system, while the remaining thirty-five facilities
(16 percent) employ some other type of cooling system. The majority of paper facilities draw water exclusively
from either a freshwater water stream or river (172, or 76 percent). All six of the facilities that withdraw from an
estuary, the most sensitive type of waterbody, use a once-through cooling system. Plants with once-through
cooling water systems withdraw between 70 and 98 percent more water than those with recirculating systems.

to the Information Collection Request (U.S. EPA, 2000).
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Table B2A-11: Number of Potential Phase III facilities by Water Body Type and Cooling System
for Profiled Paper and Allied Products Segments

Recirculating Combination Once-Through Other
Waterbody Type Total
No. % of Total No. % of Total No. % of Total No. % of Total
Pulp Mills
Freshwater River/ Stream 12 36% 10 30% 9 27% 1 3% 33
Lake/ Reservoir 0 0% 0 0% 0 0% 3 100% 3
Great Lake 0 0% 0 0% 5 100% 0 0% 5
Total” 12 29% 10 24% 14 34% 4 10% 41
Paper Mills
Estuary/ Tidal River 0 0% 0 0% 3 100% 0 0% 3
Freshwater River/ Stream 10 11% 14 15% 54 57% 16 17% 94
Lake/ Reservoir 0 0% 7 41% 5 29% 6 35% 17
Great Lake 0 0% 0 0% 14 78% 5 28% 18
Total” 10 8% 21 16% 75 56% 27 20% 133
Paperboard Mills
Estuary/ Tidal River 0 0% 0 0% 3 100% 0 0% 3
Freshwater River/ Stream 9 20% 16 36% 18 41% 2 5% 44
Lake/ Reservoir 0 0% 0 0% 2 40% 3 60% 5
Total” 9 17% 16 31% 23 44% 5 10% 52

Total Paper and Allied Products Industry

Estuary/ Tidal River 0 0% 0 0% 6 100% 0 0% 6
Freshwater River/ Stream 31 18% 40 23% 81 47% 19 11% 172
Lake/ Reservoir 0 0% 7 29% 6 25% 11 46% 24
Great Lake 0 0% 0 0% 18 78% 5 22% 23
Total” 31 14% 47 21% 112 50% 35 16% 225

* Individual numbers may not add up to total due to independent rounding.

Source: U.S. EPA, 2000.

B2A-5.2 Facility Size
The 316(b) sample facilities are generally larger than facilities in the pulp and paper industry as a whole, as
reported in the Census and discussed previously:

» Twenty-nine percent of all facilities in the Pulp Mills segment (SIC 2611) had fewer than 100 employees
in 1992, compared with 7 percent of the potential Phase III facilities.

» Twenty-three percent of all facilities in the Paper Mills segment (SIC 2621) had fewer than 100
employees in 1992; none of the potential Phase III facilities in that segment fall into that employment
category.
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» Thirty-nine percent of all facilities in the Paperboard Mills segment (SIC 2631) had fewer than 100
employees, compared with 5 percent of the potential Phase III facilities.

The majority of Section 316(b) Pulp Mills, 31 or 75 percent, employ 500 employees or greater. The Section
316(b) Paper Mills and Paperboard Mills are more evenly distributed across employment categories. Forty-five
Paper Mill facilities (34 percent) employ 250-499 employees, and 74 facilities (56 percent) employ 500
employees or more. Twenty-one, or 40 percent, of Paperboard Mills employ 250-499 employees, and 23 facilities
(43 percent) employ more than 500 employees.

Figure B2A-9 shows the number of potential Phase III facilities in the profiled pulp and paper segments by
employment size category.

Figure B2A-9: Number of Potential Phase III facilities by Employment Size
for Profiled Paper and Allied Products Segments
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Source: U.S. EPA, 2000.

B2A-5.3 Firm Size

EPA used the Small Business Administration (SBA) small entity size standards to determine the number of
potential Phase III facilities in the three profiled paper segments that are owned by small firms. Firms in this
industry are considered small if they employ fewer than 750 people.

Table B2A-12 shows that potential Phase III facilities in this industry are predominantly owned by large firms.
Large firms own 93 percent (38 facilities) of Pulp Mills, 86 percent (114 facilities) of Paper Mills, and all of the
Paperboard Mills. Small firms own three Pulp Mills and 18 Paper Mills.
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Table B2A-12: Number of Potential Phase III facilities in Profiled Paper and Allied Products Segments

by Firm Size

Large Small
SIC Code SIC Description Total
Number % of SIC Number % of SIC

2611 Pulp Mills 38 93% 3 7% 41
2621 Paper Mills 114 86% 18 14% 133
2631 Paperboard Mills 52 100% 0 0% 52

Total 204 91% 21 9% 225
Source: U.S. EPA, 2000; U.S. SBA 2000; D&B, 2001.
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Table B2B-1: Potential Phase III facilities in the Chemicals and Allied Products Industry (SIC 28)

Number of facilities®

SIC SIC Description Important Products Manufactured Potential
Total Phase II1 %

facilities”

Inorganic Chemicals (SIC 281)°
2812 Alkalies and Chlorine Alkalies, caustic soda, chlorine, and soda ash 28 20 70%

Industrial gases (including organic) for sale in

1 0,
2813 Industrial Gases compressed, liquid, and solid forms 110 4 4%
2816 | Tnorganic Pigments B‘lack pigments, except carbon black, white 2% 9 35%
pigments, and color pigments
Industrial Inorganic Chemicals, = Miscellaneous other industrial inorganic o
2819 Not Elsewhere Classified chemicals 27 30 1%
Total Inorganic Chemicals 435 64 15%
Plastics Material and Resins (SIC 282)
Cellulose plastics materials; phenolic and
other tar acid resins; urea and melamine
Plastics Material and Synthetic | resins; vinyl resins; styrene resins; alkyd
2821 | Resins, and Nonvulcanizable resins; acrylic resins; polyethylene resins; 305 19 6%

Elastomers polypropylene resins; rosin modified resins;
coumarone-indene and petroleum polymer
resins; miscellaneous resins
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Table B2B-1: Potential Phase III facilities in the Chemicals and Allied Products Industry (SIC 28)

Number of facilities®

SIC SIC Description Important Products Manufactured Potential
Total Phase II1 %

facilities”

Organic Chemicals (SIC 286)°

Cyclic Organic Crudes and Aromatic chemicals, such as benzene,
2865 | Intermediates, and Organic toluene, mixed xylenes naphthalene, synthetic 59 9 15%
Dyes and Pigments organic dyes, and synthetic organic pigments

Aliphatic and other acyclic organic chemicals;
solvents; polyhydric alcohols; synthetic
Industrial Organic Chemicals, perfume and flavoring materials; rubber

0,
2869 Not Elsewhere Classified processing chemicals; plasticizers; synthetic 364 52 14%
tanning agents; chemical warfare gases; and
esters, amines, etc.
Total Organic Chemicals 423 61 14%

Other Chemical Segments

Cellulose acetate and regenerated cellulose
2823 | Cellulosic Manmade Fibers such as rayon by the viscose or 7 1 14%
cuprammonium process

Regenerated proteins, and polymers or

copolymers of such components as vinyl

chloride, vinylidene chloride, linear esters, 36 13 36%
vinyl alcohols, acrylonitrile, ethylenes,

amides, and related polymeric materials

Manmade Organic Fibers,

2824 Except Cellulosic

Agar-agar and similar products of natural
.. . origin, endocrine products, manufacturing or
2833 Medlglnal Chemicals and isolating basic vitamins, and isolating active 33 2 6%
Botanical Products .. o .
medicinal principals such as alkaloids from
botanical drugs and herbs

Intended for final consumption, such as
ampoules, tablets, capsules, vials, ointments,
medicinal powders, solutions, and
suspensions

2834 | Pharmaceutical Preparations 91 4 5%

Ammonia fertilizer compounds and
anhydrous ammonia, nitric acid, ammonium
2873 | Nitrogenous Fertilizers nitrate, ammonium sulfate and nitrogen 60 9 14%
solutions, urea, and natural organic fertilizers
(except compost) and mixtures

Fatty acids; essential oils; gelatin (except
vegetable); sizes; bluing; laundry sours;

Chemicals and Chemical writing and stamp pad ink; industrial

2899 | Preparations, Not Elsewhere . . 162 4 3%
. compounds; metal, oil, and water treating
Classified
compounds; waterproofing compounds; and
chemical supplies for foundries
Total Other 389 34 9%
Total Chemicals and Allied Products (SIC 28)

Total SIC Code 28 1,552 178 11%

* Number of weighted detailed questionnaire survey respondents.

® Individual numbers may not add up due to independent rounding.

¢ SIC code 281 is officially titled “Industrial Inorganic Chemicals.” However, to avoid confusion with SIC code 2819, “Industrial
Inorganic Chemicals, Not Elsewhere Classified,” this profile refers to SIC code 281 as the “Inorganic Chemicals segment.”

4 SIC code 286 is officially titled “Industrial Organic Chemicals.” However, to avoid confusion with SIC code 2869, “Industrial
Organic Chemicals, Not Elsewhere Classified,” this profile refers to SIC code 286 as the “Organic Chemicals segment.”
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Source: U.S. EPA, 2000; Executive Office of the President, 1987.

The table shows that an estimated 178 out of 1,552 facilities (or 11 percent) in the Chemicals and Allied Products
Industry (SIC 28) are potentially subject to the proposed Phase III regulation. EPA also estimated the percentage
of total production that occurs at facilities potentially subject to the proposed regulation. Total value of shipments
for the chemicals and allied products industry from the 1998 Annual Survey of Manufacturers is $268 billion.
Value of shipments, a measure of the dollar value of production, was selected for the basis of this estimate.
Because value of shipments data were not collected using the DQ, these data were not available for the sample of
Phase III manufacturing facilities potentially subject to the proposed regulation. Total revenue, as reported on the
DQ, was used a close approximation for value of shipments for these facilities. EPA estimated the total revenue
of facilities in the chemicals industry potentially subject to the proposed regulation is $61.2 billion. Therefore,
EPA estimates that 23 percent of total production in the chemicals industry occurs at facilities potentially subject
to the proposed regulation.

The responses to the Detailed Questionnaire indicate that three chemical segments account for 80 percent of the
chemicals industry potential Phase III facilities: (1) Inorganic Chemicals (including SIC codes 2812, 2813, 2816,
and 2819); (2) Plastics Material and Resins (SIC code 2821); and (3) Organic Chemicals (including SIC codes
2865 and 2869). Of the 177 potential Phase III facilities in the Chemical industry, 64 facilities, or 36 percent,
belong to the Inorganic Chemicals segment, 61, or 35 percent, belong to the Organic Chemicals segment, and 19,
or 11 percent, belong to the Plastics and Resins segment. This profile therefore provides detailed information for
these three industry groups.

Table B2B-2 on the following page provides the cross-walk between SIC codes and NAICS codes for the profiled
chemical SIC codes. The table shows that alkalies and chlorine (SIC 2812), industrial gases (SIC 2813), Plastics
Material and Synthetic Resins, and Nonvulcanizable Elastomers (SIC 2821) have one-to-one relationships to
NAICS codes. The other SIC codes in the three profiled chemical segments correspond to two or more NAICS
codes.
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Table B2B-2: Relationship between SIC and NAICS Codes for the
Chemicals and Allied Products Industry (1997)

. Value of
SIC SIC Description NAICS NAICS Description Establishment Shipments Employment
Code Code s
($000)
Inorganic Chemicals (SIC 281)
2812 Alkalies and Chlorine | 325181 “Ikalies and chlorine 39 2,465,183 4,859
manufacturing
2813 | Industrial Gases 325120 | Industrial gas manufacturing (pt) 630 3,952,006 8,787
Inorganic dye and pigment
325131 facturs ¢ 74 3,734,497 8,608
2816  Inorganic Pigments manufacturing (pt)
325182 | Carbon black manufacturing (pt) 0 0 0
325131 Inorganic dye and pigment 0 0 0
manufacturing (pt)
All other basic inorganic chemical
Industrial Inorganic 325188 manufacturing (pt) 638 D 50,000 to 99,999
2819 | Chemicals, Not
Elsewhere Classified All other miscellaneous chemical
325998 | product and preparation 22 380,156 1,484
manufacturing (pt)
331311 | Alumina refining 7 1,257,211 3,153
Plastics Material and Resins (SIC 282)
Plastics Material and
2821 Synthetic Besms, and 325211 Plastics ma?erlal and resin 529 44 478 404 60.764
Nonvulcanizable manufacturing
Elastomers
Organic Chemicals (SIC 286)
325110 | Petrochemical manufacturing (pt) 22 3,665,285 3,007
Cyclic Organic Crudes . .
and Intermediates, and | 325132 | Synthetic organic dye and 122 2,692,860 8,681
2865 . pigment manufacturing
Organic Dyes and
Pigments ; : :
325192 Cyclic cmdg and intermediate 51 6,571,093 8.183
manufacturing
325110 | Petrochemical manufacturing (pt) 32 16,869,465 7,936
325120 | Industrial gas manufacturing (pt) 13 1,279,462 3,705
Industrial Organic All other basic inorganic chemical
2869 | Chemicals, Not 325188 manufacturing (pt) 2 D 25010 499
Elsewhere Classified
325193 | Ethyl alcohol manufacturing 39 1,287,273 1,890
325199 All other basic organic chemical 654 52,294,254 86.793

manufacturing (pt)

D = Withheld to avoid disclosure.

Source: U.S. DOC, 1997.
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B2B-1 SUMMARY INSIGHTS FROM THIS PROFILE

A key purpose of this profile is to provide insight into the ability of Chemicals firms that would be potentially
subject to the proposed Phase III regulation, to absorb compliance costs without material adverse
economic/financial effects. Two important factors in the ability of the industry’s ability to withstand compliance
costs are: (1) the extent to which the industry may be expected to shift compliance costs to its customers through
price increases and (2) the financial health of the industry and its general business outlook.

Likely Ability to Pass Compliance Costs Through to Customers

As reported in the following sections of this profile, the chemicals industry has variable level of concentration,
with some industry segments exhibiting relatively low concentration while others show somewhat higher
concentration. Regardless of the domestic concentration level and its implications for market power, the U.S.
chemicals industry faces increasing competitive pressure from abroad, which substantially limits any apparent
ability of firms in this industry to pass through to customers a significant portion of their compliance-related
costs. In addition, the relatively low share of total industry output that is produced in potential Phase III facilities,
an estimated 23 percent, also argues against complying firms’ ability to shift compliance costs to customers. For
these reasons, in its analysis of regulatory impacts for the chemicals industry, EPA assumed that complying firms
would be unable to pass compliance costs through to customers: i.e., complying facilities must absorb all
compliance costs within their financial condition at the time of compliance (see following sections and Appendix
3 of Chapter B3: Economic Impact Analysis for Manufacturers for further information).

Financial Health and General Business Outlook

Over the past decade, the Chemicals industry, like other U.S. manufacturing industries, has experienced a range of
economic/financial conditions, including substantial challenges. In the early 1990s, the domestic chemicals
industry was affected by reduced U.S. demand as the economy entered a recessionary period Although domestic
market conditions improved by mid-decade, an oversupply of crude oil, weakness in Asian markets, along with
other domestic factors, dealt a serious blow to refiners in 1998. More recently, as the U.S. economy began
recovery from its economic weakness, the domestic chemicals industry is showing signs of recovery with higher
demand levels and improving financial performance in 2003. Although the industry weathered difficult periods
over the past few years, the strengthening of the industry’s financial condition and general business outlook
suggest improved ability to withstand additional regulatory compliance costs without a material financial impact.

B2B-2 DOMESTIC PRODUCTION

The U.S. chemical and allied products industry includes a large number of companies that, in total, produce more
than 70,000 different chemical products. These products range from commodity materials used in other industries
to finished consumer products such as soaps and detergents. The industry accounts for nearly 12 percent of U.S.
manufacturing value added, and produces approximately two percent of total national gross domestic product
(McGraw-Hill, 2000).

Raw materials containing hydrocarbons such as oil, natural gas, and coal are primary feedstocks for the
production of organic chemicals. Inorganic chemicals are chemicals that do not contain carbon but are produced
from other gases and minerals (McGraw-Hill, 2000).

The chemicals and allied products industry is highly energy intensive, consuming about 7 percent of total annual
U.S. energy output (McGraw-Hill, 2000). It is one of the largest industrial users of electric energy and also
consumes large amounts of oil and natural gas. In total, the industry accounts for approximately seven percent of
total U.S. energy consumption, including 11 percent of all natural gas use. Just over 50 percent of the industry’s
energy consumption is used as feedstock in the production of chemical products. The remaining energy
consumption is for fuel and power for production processes. Oil accounts for approximately 42 percent of total
energy consumption by the industry. For some products, e.g., petrochemicals, energy costs account for up to 85
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percent of total production costs. Overall, total energy costs represent seven percent of the value of chemical
industry shipments (S&P, 2001).

B2B-2.1 Output

Figure B2B-1 shows constant dollar value of shipments and value added for the three profiled segments
between 1987 and 2001'. Value of shipments and value added are two common measures of manufacturing
output. They provide insight into the overall economic health and outlook for an industry. Value of shipments is
the sum of the receipts a manufacturer earns from the sale of its outputs; it indicates the overall size of a market or
the size of a firm in relation to its market or competitors. Value added measures the value of production activity
in a particular industry. It is the difference between the value of shipments and the value of inputs used to make
the products sold.

The Organic Chemicals segment experienced a decrease in both value of shipments and value added between
1988 and 1993, followed by volatility through 1998. The mid 1990s were marked by increased competition in the
global market for petrochemicals, which comprise the majority of organic chemical products. The increased
competition stems from the considerable capacity expansions for these products seen in developing nations.
(McGraw-Hill, 2000). Value of shipments for the segment increased through 2000, while value added remained
flat. Both value of shipments and value added declined significantly in 2001as the segment faced decreased
demand due to the economic slowdown.

The Plastics Material and Resins and Inorganic Chemicals segments remained somewhat more stable over the
period between 1987 and 2001. In the early 1990s, domestic producers benefitted from the relatively weak dollar,
which made U.S. products more competitive in the global market. During the later part of the 1990s, the strength
of the U.S. economy bolstered domestic end-use markets, offsetting the effect of reduced U.S. export sales, which
resulted from increased global competition and a strengthened dollar (McGraw-Hill, 2000). The global economic
slowdown that began in 2000 led to decreased production, in particular, of chemical goods that are used in the
production processes of other industries, notably steel, apparel, textiles, forest products, and technology.

Since 2000, these three segments of the chemical industry have experienced significant challenges and weakened
financial performance. In 2001, the industry faced high energy and raw material prices at the start of the year, and
overcapacity, weak demand, and slowing global economies at the end of the year. All these factors led to poor
financial results for the year (C&EN, 2001). Production increased slightly in 2002, and financial results
improved, as cost cutting efforts, including significant layoffs, improved earnings (C&EN, 2002). Firms began
2003 with hopes of a turnaround, but continued to face the same problems as the previous two years, as industry
was forced to reduce employment and spending against declining earnings (C&EN, 2003c¢).

Currently, the industry continues to face high raw material and energy costs, as well as an increase in competition
from abroad. The past three years have seen the industry struggle to maintain earnings against the global
economic decline. Although the U.S. economy has improved recently, the chemical industry has lagged in
increasing growth of sales and earnings. This may change in 2004, as the American Chemistry Council reported
that the chemical industry should experience positive growth only slightly lower than GDP in 2004 (C&EN,
2003c). This should better position firms to incur costs associated with regulatory compliance.

'Terms highlighted in bold and italic font are further explained in the glossary.
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B2B: Chemicals and Allied Products

Figure B2B-1: Value of Shipments and Value Added for Profiled Chemical Segments
(in millions, $2003)
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* Before 1998, the Department of Commerce compiled data in the SIC system; since 1998, these data have been compiled in the North
American Industry Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the SIC code

classifications using the 1997 Economic Census Bridge Between NAICS and SIC.

Source:

U.S. DOC, 1988-1991, 1993-1996, and 1998-2001; U.S. DOC, 1987, 1992, and 1997.
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Table B2B-3 provides the Federal Reserve System’s index of industrial production for the three profiled
segments, which shows trends in production since 1997. This index reflects total output in physical terms,
whereas value of shipments and value added reflects the value of production. Table B2B-3 shows varying trends
in the three segments since 1997, but sharp declines in production in all three segments in 2000 or 2001. These
declines were caused by the marked slowdown in the U.S. economy, which affected demand in major chemical-
using segments such as steel, apparel, textiles, forest products, and the technology sectors (Chemical Marketing
Reporter, 2001). Production declines continued through 2001, but rebounded somewhat in 2002 before dipping
again in 2003.

Table B2B-3: Chemicals Industry Industrial Production Index

Basic Inorganic Chemicals® Plastics Material and Resins” Organic Chemicals®
Year Index Percent Index Percent Index Percent

1997=100 Change 1997=100 Change 1997=100 Change
1989 105.1 n/a 78.8 n/a 89.6 n/a
1990 111.9 6.4% 79.6 1.0% 91.6 2.3%
1991 106.6 -4.7% 76.5 -3.8% 87.7 -4.3%
1992 107.2 0.6% 83.2 8.7% 89.1 1.6%
1993 102.1 -4.8% 81.7 -1.9% 86.4 -3.0%
1994 96.6 -5.4% 93.2 14.1% 91.2 5.5%
1995 97.5 1.0% 93.9 0.8% 90.4 -0.8%
1996 98.0 0.5% 91.0 -3.2% 90.2 -0.3%
1997 100.0 2.1% 100.1 10.1% 100.0 10.9%
1998 105.5 5.5% 107.9 7.8% 922 -7.8%
1999 106.0 0.4% 112.4 4.1% 99.1 7.5%
2000 96.8 -8.7% 112.3 -0.1% 99.9 0.8%
2001 95.6 -1.3% 100.2 -10.8% 88.2 -11.7%
2002 95.8 0.2% 105.8 5.5% 94.9 7.5%
2003 92.9 -3.0% 104.3 -1.4% 94.6 -0.3%

Total Percent Change  11.6% 32.3% 5.6%
A"Ge:;’ﬁjhAg"l‘t':“’ -0.9% 2.0% 0.4%

* Includes NAICS 32512-8.
® Includes NAICS 325211.
¢ Includes NAICS 32511,9.

Source: Federal Reserve Board, 2004.
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B2B-2.2 Prices
The producer price index (PP]) measures price changes, by segment, from the perspective of the seller, and
indicates the overall trend of product pricing, and thus supply-demand conditions, within a segment.

Figure B2B-2 shows the producer price index for the profiled chemical segments. Selling prices for the products
of the Organic and Inorganic Chemicals segments increased from 1987 to 1989 and remained stable through
1994. Between 1994 and 1995, prices increased sharply, followed by a period of relatively stable prices through
1999. The sharp price rises for Organic Chemicals and Plastics Material and Resins in 2000 resulted in part from
increases in the price of natural gas, which is the feedstock for 70 percent of U.S. ethylene production. High
natural gas prices put U.S. organic chemicals and, to a lesser extent, plastic resin producers at a disadvantage
relative to foreign producers who rely on naphta and gas oil as a feedstock. Natural gas prices declined, however,
in 2001 easing pressure on U.S. producers (Chemical Marketing Reporter, 2001). Price increases for Plastics
Material and Resins also reflected a shift by U.S. producers away from production of commodity resins to
speciality and higher-value-added products (McGraw-Hill, 2000). Prices for Plastics Material and Resins
followed a trend similar to the other two chemical industry segments but with larger fluctuations (see Figure B2B-
2). For the chemical industry in general, prices rose 4 percent in 2002, increased further in 2003, with the
producer price index reaching 165 (C&EN, 2003c).

Chemical and plastics prices fluctuate in large part as a result of varying energy prices. Basic petrochemicals,
which comprise the majority of organic chemical products, depend heavily on energy commodities as inputs to
the production process — energy input costs may account for up to 85 percent of total product costs. The prices of
natural gas and oil therefore influence the production costs and the selling price for these products. High basic
petrochemical prices affect prices for chemical intermediates and final end products, including organic chemicals
and plastics.

Another factor influencing prices for commodity chemical products is the cyclical nature of market supply and
demand conditions. The Plastics, Organic Chemicals, and Inorganic Chemicals segments are characterized by
large capacity additions which can lead to fluctuations in prices in response to imbalances in supply and demand.
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Figure B2B-2: Producer Price Indexes for Profiled Chemical Segments
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Source: BLS, 2002.

B2B-2.3 Number of Facilities and Firms

According to the Statistics of U.S. Businesses, the number of facilities in the Inorganic Chemicals segment
remained relatively stable between 1989 and 1997, followed by four consecutive years of decreases in the number
of facilities. The other two segments saw overall increases in the number of facilities over the 1989 to 2001 time
period, though the Organic Chemicals segment saw declines in 1999 through 2001. The Plastics Material and
Resins segment saw significant increases in the number of facilities reported between 1993 and 1996, reflecting
growth in the demand for plastics in a number of end-uses (McGraw-Hill, 2000). Table B2B-4 shows the
downward trend in the number of facilities producing inorganic chemical products following a peak in 1991. The
decrease is partly attributable to the consolidation within the Inorganic Chemicals segment (S&P, 2001).
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Table B2B-4: Number of Facilities for Profiled Chemical Segments®

Inorganic Chemicals Plastics Material and Resins Organic Chemicals
Year Number of Percent Number of Percent Number of Percent
Facilities Change Facilities Change Facilities Change
1989 1,387 n/a 504 n/a 844 n/a
1990 1,421 2.5% 517 2.6% 837 -0.8%
1991 1,508 6.1% 529 2.3% 851 1.7%
1992 1,466 -2.8% 460 -13.0% 888 4.3%
1993 1,476 0.7% 502 9.1% 908 2.3%
1994 1,460 -1.1% 499 -0.6% 902 -0.7%
1995 1,425 -2.4% 558 11.8% 907 0.6%
1996 1,396 -2.0% 630 12.9% 868 -4.3%
1997 1,414 1.3% 593 -5.9% 945 8.9%
1998° 1,310 -7.3% 565 -4.7% 1,093 15.6%
1999° 1,309 -0.1% 586 3.7% 1,076 -1.5%
2000° 1,300 -0.7% 597 1.9% 1,072 -0.4%
2001° 1,266 -2.6% 621 4.0% 1,064 -0.7%
Total Percent Change -8.7% 23.2% 26.1%
1989-2001
Average Annual Growth -0.8% 1.8% 2.0%
Rate

* The Statistics of U.S. Business is derived from Census County Business Patterns data, and reports somewhat different numbers of
firms and facilities than other Census data sources.

® Before 1998, the Department of Commerce compiled data in the SIC system; since 1998, these data have been compiled in the North
American Industry Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the SIC code
classifications using the 1997 Economic Census Bridge Between NAICS and SIC.

Source: U.S. SBA, 1989-2001.

The trend in the number of firms between 1989 and 2001 is similar to the number of facilities. The number of
firms in the Inorganic Chemicals segment peaked in 1992 and has trended downward since. The Organic
Chemicals segment showed more volatility before peaking in 1998 with 710 firms; since then, the number of
firms has declined somewhat. The number of firms in the Plastics Material and Resins segment increased
substantially between 1993 and 1996, from 284 to 403 firms, before decreasing in the next two years. Starting in
1999, the Plastics Material and Resins segment showed three years of positive growth in the number of firms.

Table B2B-5 on the following page shows the number of firms in the three profiled chemical segments between
1990 and 2001.
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Table B2B-5: Number of Firms for Profiled Chemical Segments®

Inorganic Chemicals Plastics Material and Resins Organic Chemicals
Year Number of Percent Number of Percent Number of Percent
Firms Change Firms Change Firms Change
1990 640 n/a 301 n/a 579 n/a
1991 678 5.9% 319 6.0% 584 0.9%
1992 699 3.1% 255 -20.1% 611 4.6%
1993 683 -2.3% 284 11.4% 648 6.1%
1994 677 -0.9% 295 3.9% 644 -0.6%
1995 657 -3.0% 343 16.3% 644 0.0%
1996 625 -4.9% 403 17.5% 596 -7.5%
1997 611 -2.2% 358 -11.2% 674 13.1%
1998° 618 1.1% 322 -10.1% 710 5.3%
1999° 609 -1.3% 337 4.7% 684 -3.6%
2000° 611 0.2% 352 4.5% 683 -0.1%
2001° 606 -0.8% 375 6.5% 692 1.3%
Total Percent Change -5.4% 24.6% 19.5%
A"Ge:;’ﬁjhAth':“’ -0.5% 2.0% 1.6%

* The Statistics of U.S. Business is derived from Census County Business Patterns data, and reports somewhat different numbers of
firms and facilities than other Census data sources.

® Before 1998, the Department of Commerce compiled data in the SIC system; since 1998, these data have been compiled in the North
American Industry Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the SIC code
classifications using the 1997 Economic Census Bridge Between NAICS and SIC.

Source: U.S. SBA, 1989-2001.

B2B-2.4 Employment and Productivity

Figure B2B-3 below provides information on employment from the Annual Survey of Manufactures. With the
exception of minor short-lived fluctuations, employment in the Organic Chemicals and Plastics Material and
Resins segments remained relatively stable between 1988 and 2000 before seeing declines of greater than 4.5
percent in 2001. The Inorganic Chemicals segment, however, experienced a significant decrease in employment
from 103,400 to 80,200 employees over the 1992 to 1996 period. This decrease reflects the industry’s
restructuring and downsizing efforts intended to reduce costs in response to competitive challenges. Employment
in this segment remained fairly constant over the next two years before experiencing three years of employment
declines greater than 4 percent through 2001. From 1987 to 2001, the Inorganic Chemicals segment had the
largest overall decrease in employment at 23 percent. The Organic Chemicals segment employment declined 6.4
percent, while the Plastics Material and Resins segment was the only segment to increase employment, rising just
over 4 percent for the period.

The chemical industry continued to experience more layoffs since 2001 as firms sought to improve financial
performance by reducing employment costs. Both 2002 and 2003 saw workforce reductions, though not as severe
as 2001, as firms shut plants or reduced operations (C&EN, 2003c).
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Figure B2B-3: Employment for Profiled Chemical Segments® (000s)
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‘Before 1998, the Department of Commerce compiled data in the SIC system; since 1998, these data have been compiled in the North
American Industry Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the SIC code
classifications using the 1997 Economic Census Bridge Between NAICS and SIC.

Source: U.S. DOC, 1988-1991,1993-1996, and 1998-2001; U.S. DOC, 1987, 1992, and 1997.

Table B2B-6 presents the change in value added per labor hour, a measure of labor productivity, for each of
the profiled industry segments between 1988 and 2001. The trends in each segment show considerable volatility
through the 1990s into the 2000s . The gains in productivity in the Inorganic Chemicals segment reflect firms’
attempts to reduce costs by restructuring production and materials handling processes in response to maturing
domestic markets and increased global competition (S&P, 2001). Over the 1988 to 2001 period, two segments,
Plastics Material and Resins and Organic Chemicals, saw decreases of 15 and 31 percent, respectively, to value
added per labor hour. The Inorganic Chemicals segment, however, improved 10 percent over the same
timeframe.
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Table B2B-6: Productivity Trends for Profiled Chemical Segments ($2003)

Inorganic Chemicals Plastics Material and Resins Organic Chemicals
Value Value Value
Year Value Prod. Added/Hour Value Prod. Added/Hour Value Prod. Added/Hour
Added Hours Added Hours Added Hours
(mill.)  (mill.) Percent | (mill.) (mill) (mill.)  (mill.) Percent
($/hr.) Change ($/hr.) Percent ($/hr.) Change
Change

1988 17,923 114 158 18,420 80 231 37,268 152 246
1989 19,366 109 178 13% 17,472 84 209 -10% 39,128 155 253 3%
1990 20,848 115 182 2% 15,792 83 191 -8% 36,869 156 237 -7%
1991 19,673 121 163 -11% 13,778 81 171 -11% 32,628 156 209 -12%
1992 20,437 120 170 4% 15,281 79 195 14% 31,609 155 203 -3%
1993 18,974 108 176 3% 14,289 81 177 -9% 31,542 156 202 -1%
1994 17,626 101 175 -1% 17,914 89 200 13% 34,066 146 234 16%
1995 18,667 100 186 7% 20,195 92 221 10% 38,820 148 263 12%
1996 18,650 97 193 3% 17,235 81 214 -3% 32,022 158 203 -23%
1997 19,204 91 211 9% 19,517 84 234 9% 39,181 150 261 29%
1998* 25,247 92 276 31% 20,886 83 251 8% 31,727 147 216 -17%
1999* 18,097 88 206 -25% 20,075 84 238 -5% 32,776 143 230 6%
2000* 15,042 94 161 -22% 19,397 87 223 -6% 32,973 138 238 4%
2001°* 15,112 87 173 8% 15,639 80 196 -12% | 22,768 134 169 -29%
Total

Percent 1600 239 10% -15% 0%  -15% -39%  -11%  -31%

Change

1988-2001

Average

Annual 400 e 1% % 0% -1% 4% 1% -3%

Percent

Change

* Before 1998, the Department of Commerce compiled data in the SIC system; since 1998, these data have been compiled in the North
American Industry Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the SIC code
classifications using the 1997 Economic Census Bridge Between NAICS and SIC.

Source: U.S. DOC, 1988-1991, 1993-1996, and 1998-2001; U.S. DOC, 1987, 1992, and 1997.

B2B-2.5 Capital Expenditures

The chemicals industry is relatively capital-intensive. According to the Census’s 2001 Annual Survey of
Manufactures, facilities in NAICS 325, which includes all the profiled chemical SIC codes, had aggregate capital
spending of almost $19 billion in 2001. Capital-intensive industries are characterized by large, technologically
complex manufacturing facilities which reflect the economies of scale required to manufacture products
efficiently. New capital expenditures are needed to extensively modernize, expand, and replace existing
capacity to meet growing demand. All three profiled chemical industry segments experienced substantial
increases in capital expenditures through the 1990s. Table B2B-7 on the following page shows that capital
expenditures in the Inorganic Chemicals segment increased, in real terms, from $1.146 billion in 1987 to $2.642
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billion in 1998. Although the following three years saw declines in capital expenditures, the Inorganic Chemicals
segment increased capital expenditures by 80 percent from 1987 to 2001. The Plastics segment more than
doubled its capital expenditures from 1987 through 1999, before significant reductions occurred in the subsequent
two years. The Organic Chemicals segment peaked in 1996, and has seen its capital expenditures declining since,
particularly in 2000 and 2001, for an overall decline of almost 18 percent from 1988 to 2001. Much of the growth
in capital expenditures was driven by investment in capacity expansions to meet the increase in global demand for
chemical products. Domestically, the continued substitution of synthetic materials for other basic materials and
rising living standards caused consistent growth in the demand for chemical commodities (S&P, 2001). As the
economy slowed in 2000, chemical industry firms curtailed capital expenditures in the face of weakening
financial performance. As the economy picked up steam, an early 2003 survey of 19 chemical companies found
that businesses sought to start increasing capital projects in 2003 (C&EN, 2003b).
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Table B2B-7: Capital Expenditures for Profiled Chemical Segments (in millions, $2003)

Inorganic Chemicals Plastics Material and Resins Organic Chemicals
Year Capital Percent Capital Percent Capital Percent
Expenditures Change Expenditures Change Expenditures Change
1987 1,146 1,800
1988 1,170 2.1% 2,241 24.5% 4,441
1989 1,799 53.7% 2,644 18.0% 5,473 23.2%
1990 1,721 -4.3% 3,155 19.3% 6,618 20.9%
1991 1,722 0.1% 2,817 -10.7% 6,570 -0.7%
1992 1,900 10.4% 2,088 -25.9% 5,818 -11.4%
1993 1,410 -25.8% 2,302 10.3% 4,815 -17.2%
1994 1,527 8.3% 2,968 28.9% 4,107 -14.7%
1995 1,959 28.3% 2,666 -10.2% 5,610 36.6%
1996 2,254 15.0% 3,134 17.6% 7,027 25.3%
1997 2,211 -1.9% 3,238 33% 6,438 -8.4%
1998 2,642 19.5% 3,757 16.0% 5,470 -15.0%
1999* 2,236 -15.3% 4,039 7.5% 5,033 -8.0%
2000° 2,186 -2.2% 2,371 -41.3% 4,834 -4.0%
2001° 2,067 -5.4% 1,812 -23.6% 3,687 -23.7%
A”Ge:;’ithth’;“’ 4.3% 0.0% -1.4%

* Before 1998, the Department of Commerce compiled data in the SIC system; since 1998, these data have been compiled in the North
American Industry Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the SIC code
classifications using the 1997 Economic Census Bridge Between NAICS and SIC.

Source: U.S. DOC, 1988-1991, 1993-1996, and 1998-2001; U.S. DOC, 1987, 1992, and 1997.

B2B-2.6 Capacity Utilization

Capacity utilization measures actual output as a percentage of total potential output given the available
capacity. Capacity utilization reflects excess or insufficient capacity in an industry and is an indication of
whether new investment is likely. To take advantage of economies of scale, chemical commodities are typically
produced in large facilities. Capacity additions in this industry are often made on a relatively large scale and can
substantially affect the industry’s capacity utilization rates. Figure B2B-4 presents the capacity utilization index
from 1989 to 2002 for specific 4-digit SIC codes within each of the profiled segments in the chemicals industry.
Capacity utilization in the Organic Chemicals segment remained the most stable through this time period with
only moderate fluctuations between 1989 and 1999, followed by decreased utilization rates in 2000 and 2001,
before rebounding in 2002. Plastics Material and Resins capacity utilization showed a downward trend, as the
production of many commodity resins shifted overseas. U.S. producers responded by emphasizing the
manufacture of speciality and higher-value-added products and by rationalizing capacity to improve profitability
(McGraw-Hill, 2000).
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Overall, the Inorganic Chemicals segment demonstrated the most volatility in capacity utilization between 1989
and 2002. The chlor-alkali industry (SIC code 2812) experienced an almost consistent decline in capacity
utilization since its high of 96 percent from 1992 through 1994. This decrease reflects the enactment of treaties
and legislation designed to reduce the emission of chlorinated compounds into the environment. These
regulations decreased the demand for chlorine which, together with caustic soda, accounts for more than 75
percent of production by this segment. The significant increase in capacity utilization in the industrial gases
segment (SIC code 2813) in the mid 1990s reflects the expansion of key intermediate purchasers of chemical
commodities such as the primary metals and electronics industries. As these markets and the economy in general
started to slow, utilization rates declined as well. Similarly, capacity utilization in the pigments and other
inorganic chemicals segments (SIC codes 2816 and 2819) remained relatively stable between 1989 and 1998,
before dropping in the early 2000s. The stability in these segments through 1999 reflects the fact that these are
essentially mature markets where the demand for products tends to track growth in gross domestic product (GDP)
(McGraw-Hill 2000). As the economy continued its sluggish performance in the early 2000s, utilization within
this segment dampened, as demand for product decreased.
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Figure B2B-4: Capacity Utilization Rates (Fourth Quarter) for Profiled Chemical Segments
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* Before 1998, the Department of Commerce compiled data in the SIC system; since 1998, these data have been compiled in the North
American Industry Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the SIC code
classifications using the 1997 Economic Census Bridge Between NAICS and SIC.

Source:

U.S. DOC, 1989-2002.
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B2B-3 STRUCTURE AND COMPETITIVENESS

The chemicals industry continues to restructure and reduce costs in response to competitive challenges, including
global oversupply for commodities. In the early 1990s, the chemical industry’s cost-cutting came largely from
restructuring and downsizing. The industry has taken steps to improve productivity, and consolidated to cut costs.
Companies seeking growth within these relatively mature industry segments have made acquisitions to achieve
production or marketing efficiencies. The Plastics Material and Resins segment, for example, experienced sizable
consolidations in the late 1990s into 2000 (S&P, 2001).

B2B-3.1 Geographic Distribution
Chemical manufacturing facilities are located in every state, but almost two-thirds of U.S. chemical production is
concentrated in ten states. Given the low value of many commodity chemicals and the handling problems posed

by products such as industrial gases, nearly two-thirds of the tonnage shipped was transported less than 250 miles
in 1998 (S&P, 2001).

Facilities producing cyclic crudes and intermediates (SIC 2865) and unclassified industrial organic chemicals, not
elsewhere classified (SIC 2869), are concentrated in Texas, New Jersey, Ohio, California, New York, and Illinois.
Facility sites are typically chosen for their access to raw materials such as petroleum and coal products and to
transportation routes. In addition, since much of the market for organic chemicals is the chemical industry,
facilities tend to cluster near such end-users (U.S. EPA, 1995a).

Inorganic Chemicals facilities are typically located near consumers and, to a lesser extent, raw materials. The
largest use of inorganic chemicals is in industrial processes for the manufacture of chemicals and nonchemical
products. Facilities are therefore concentrated in the heavy industrial regions along the Gulf Coast, both East and
West coasts, and the Great Lakes region. Since a large portion of inorganic chemicals are used by the organic
chemicals manufacturing segment, the geographical distribution of Inorganic Chemicals facilities is very similar
to that of Organic Chemicals facilities (U.S. EPA, 1995b). Facilities in the Plastics Material and Resins segment
are concentrated in the heavy industrial regions, similar to both the Organic Chemicals and Inorganic Chemicals
facilities.

Figure B2B-5 shows the distribution of all facilities by State in the profiled chemical segments, based on the 1992
Census of Manufactures.?

2 The 1992 Census of Manufactures is the most recent data available by SIC code and State.
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Figure B2B-5: Number of Chemical Facilities by State for Profiled Chemical Segments
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Source: U.S. DOC, 1987, 1992, and 1997.

B2B-3.2 Facility Size

Facility size can be expressed by the number of employees and/or by the total value of shipments, with the most
accurate depiction of size being a combination of both. The three profiled chemicals industry segments are
characterized by a large number of small facilities, with more than 67 percent of facilities employing fewer than
50 employees and only eight percent employing 250 or more employees. However, the larger facilities in the
three segments account for the majority of the industries’ output. This fact is most pronounced in the Inorganic
Chemicals segment where facilities with fewer than 20 employees account for 63 percent of all facilities but for
only 8 percent of the industry’s value of shipments. In the Organic Chemicals segment, approximately 29 percent
of all facilities employ 100 employees or more. These facilities account for about 87 percent of the value of
shipments for the industry. Similarly, facilities in the Plastics Material and Resins segment with more than 100
employees account for only 29 percent of all facilities but for 80 percent of the industry’s value of shipments (see
Figure B2B-6 below).
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Figure B2B-6: Number of Facilities and Value Added by Employment Size Category in 1992
for Profiled Chemical Segments

Number of Facilities

[ Inorganic Chemicals (SIC
2812, 2813, 2816, 2819)

[ Plastics (SIC 2821)

M Organic Chemicals (SIC
2865, 2869)

1-19 20-49 50-99 100-249  250-499 500-999 1,000- 2,500+
2,499

Value of Shipments (in millions)

$18,000
$16,000
$14,000
$12,000+ [ Inorganic Chemicals (SIC
$10.000 | 2812,2813,2816,2819)
$8.000- Ml Plastics (SIC 2821)
$6,000 [l Organic Chemicals (SIC
$4.000 2865, 2869)
$2,000
$0-
1-19 20-49 50-99 100-249 250-499 500-999  1,000- 2,500+
2,499

* The 1992 Census of Manufactures is the most recent data available by SIC code and facility employment size.

Source: U.S. DOC, 1987, 1992, and 1997.

B2B-3.3 Firm Size

The Small Business Administration (SBA) defines small firms in the chemical industries according to the firm’s
number of employees. Firms in the Inorganic Chemicals segment (SIC codes 2812, 2813, 2816, 2819) and in
Industrial Organic Chemicals, NEC (SIC code 2869) are defined as small if they have 1,000 or fewer employees;
firms in Plastics Material and Resins (SIC 2821) and Cyclic Organic Crudes and Intermediates (SIC code 2865)
are defined as small if they have 750 or fewer employees. The size categories reported in the Statistics of U.S.
Businesses (SUSB) do not correspond with the SBA size classifications, therefore preventing precise use of the
SBA size threshold in conjunction with SUSB data.
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The SUSB data presented in Table B2B-8 show that in 2001, 481 of 606 firms in the Inorganic Chemicals
segment had less than 500 employees. Therefore, at least 79 percent of firms in this segment were classified as
small. These small firms owned 555 facilities, or 44 percent of all facilities in the segment. In the Plastics and
Resins Industry segment, 299 of 375 firms, or 80 percent, had less than 500 employees in 2001. These small
firms owned 330 of 621 facilities (53 percent) in the segment. In the Organic Chemicals segment, 74 percent of
facilities (512 of 692) had fewer than 500 employees, owning 52 percent of all facilities in that segment.

Table B2B-8 below shows the distribution of firms, facilities, and receipts in the Inorganic Chemicals, Plastics
Material and Resins, and Organic Chemicals segments by the employment size of the parent firm.

Table B2B-8: Number of Firms, Facilities and Estimated Receipts by Firm Size Category
for Profiled Chemical Segments (2001)

Inorganic Chemicals PlastlcsIllV[ a.terlal and Organic Chemicals
Employment esins
Size Category No. of Number of No. of Number of No. of Number of
Firms Facilities Firms Facilities Firms Facilities
0-19 288 290 156 156 277 278
20-99 129 162 97 101 156 168
100-499 64 103 46 73 79 111
500+ 125 711 76 291 180 507
Total 606 1,266 375 621 692 1,064

* Before 1998, the Department of Commerce compiled data in the SIC system; since 1998, these data have been
compiled in the North American Industry Classification System (NAICS). For this analysis, EPA converted the
NAICS classification data to the SIC code classifications using the 1997 Economic Census Bridge Between NAICS
and SIC.

Source: U.S. SBA, 1989-2001.

B2B-3.4 Concentration Ratios
Concentration is the degree to which industry output is concentrated in a few large firms. Concentration is
closely related to entry barriers with more concentrated industries generally having higher barriers.

The four-firm concentration ratio (CR4) and the Herfindahl-Hirschman Index (HHI) are common
measures of industry concentration. The CR4 indicates the market share of the four largest firms. For example, a
CR4 of 72 percent means that the four largest firms in the industry account for 72 percent of the industry’s total
value of shipments. The higher the concentration ratio, the less competition there is in the industry, other things
being equal®. An industry with a CR4 of more than 50 percent is generally considered concentrated. The HHI
indicates concentration based on the largest 50 firms in the industry. It is equal to the sum of the squares of the
market shares for the largest 50 firms in the industry. For example, if an industry consists of only three firms with
market shares of 60, 30, and 10 percent, respectively, the HHI of this industry would be equal to 4,600 (602 + 302
+ 102). The higher the index, the fewer the number of firms supplying the industry and the more concentrated the
industry. Based on the U.S. Department of Justice’s guidelines for evaluating mergers, markets in which the HHI

*Note that the measured concentration ratio and the HHF are very sensitive to how the industry is defined. An industry with a high
concentration in domestic production may nonetheless be subject to significant competitive pressures if it competes with foreign producers
or if it competes with products produced by other industries (e.g., plastics vs. aluminum in beverage containers). Concentration ratios
based on share of domestic production are therefore only one indicator of the extent of competition in an industry.
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1s under 1000 are considered unconcentrated, markets in which the HHI is between 1000 and 1800 are considered
to be moderately concentrated, and those in which the HHI is in excess of 1800 are considered to be concentrated.

Of the profiled chemicals and allied products segments, as shown in Table B2B-9, only Alkalies and Chlorine
(SIC 2812), Industrial Gases (SIC 2813), and Inorganic Pigments (SIC 2816) would be considered concentrated
based on their CR4 and HHI values. In contrast, Industrial Inorganic Chemicals, NEC (SIC 2819), Plastics
Material and Resins (SIC 2821), Cyclic Crudes and Intermediates (SIC 2865), and Industrial Organic Chemicals,
NEC (SIC 2869) would be considered competitive. The diversity of products in some of the profiled segments,
however, makes generalizations about concentration less reliable than in industries with a more limited product
slate. That is, within a single SIC code, the numbers of producers may vary substantially by individual product —
firms may possess relatively high market power in products with a smaller number of competing producers even
though the total SIC code would appear to have a relatively low concentration. On the basis of concentration
information, some industry segments would therefore appear to be moderately concentrated; accordingly, firms in
these segments might possess a moderate degree of market power and thus the ability to pass compliance costs
through to customers as price increases. However, as discussed above and more specifically in the following
section, competition from foreign producers in both domestic and export markets, increasingly restrains any
discretionary pricing power of U.S. firms in the profiled industry segments.
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Table B2B-9: Selected Ratios for Four-Digit SIC Codes for Profiled Chemical Segments, 1987 and 1992

Concentration Ratios
SIC Code Year 4 Firm 8 Firm 20 Firm 50 Firm Herfindahl-
(CR4) (CRS) (CR20) (CR50) Hirschman Index
Inorganic Chemicals

1987 72% 93% 99% 100% 2,328
2812

1992 75% 90% 99% 100% 1,994

1987 77% 88% 95% 98% 1,538
2813

1992 78% 91% 96% 99% 1,629

1987 64% 76% 94% 99% 1,550
2816

1992 69% 79% 93% 99% 1,910

1987 38% 49% 68% 84% 468
2819

1992 39% 50% 68% 85% 677

Plastics Material and Resins

1987 20% 33% 61% 89% 248
2821

1992 24% 39% 63% 90% 284

Organic Chemicals

1987 34% 50% 77% 96% 542
2865

1992 31% 45% 72% 94% 428

1987 31% 48% 68% 86% 376
2869

1992 29% 43% 67% 86% 336

* The 1992 Census of Manufactures is the most recent concentration ratio data available by SIC code.

Source: U.S. DOC, 1987, 1992, and 1997.

B2B-3.5 Foreign Trade

The chemicals industry is the largest exporter in the United States. The industry generates more than 10 percent
of the nation’s total exports, and overseas sales constitute a growing share of U.S. chemical company revenues.
The major U.S. producers still derive 50 percent or more of their revenue from domestic sales, however (S&P,
2001).

This profile uses two measures of foreign competition: export dependence and import penetration.

Import penetration measures the extent to which domestic firms are exposed to foreign competition in domestic
markets. Import penetration is calculated as total imports divided by total value of domestic consumption in that
industry: where domestic consumption equals domestic production plus imports minus exports. Theory suggests
that higher import penetration levels will reduce market power and pricing discretion because foreign competition
limits domestic firms’ ability to exercise such power. Firms belonging to segments in which imports account for
a relatively large share of domestic sales would therefore be at a relative disadvantage in their ability to pass-
through costs because foreign producers would not incur costs as a result of the Phase III regulation. The
estimated import penetration ratio for the entire U.S. manufacturing sector (NAICS 31-33) for 2001 is 22 percent.
For characterizing the ability of industries to withstand compliance cost burdens, EPA judges that industries with
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import ratios close to or above 22 percent would more likely face stiff competition from foreign firms and thus be
less likely to succeed in passing compliance costs through to customers.

Export dependence, calculated as exports divided by value of shipments, measures the share of a segment’s sales
that is presumed subject to strong foreign competition in export markets. The Phase III regulation would not
increase the production costs of foreign producers with whom domestic firms must compete in export markets.
As aresult, firms in industries that rely to a greater extent on export sales would have less latitude in increasing
prices to recover cost increases resulting from regulation-induced increases in production costs. The estimated
export dependence ratio for the entire U.S. manufacturing sector for 2001 is 15 percent. For characterizing the
ability of industries to withstand compliance cost burdens, EPA judges that industries with export ratios close to
or above 15 percent are at a relatively greater disadvantage in potentially recovering compliance costs through
price increases since export sales are presumed subject to substantial competition from foreign producers.

Table B2B-10 presents trade statistics for each of the profiled chemical segments. Both export dependence and
import penetration experienced increases in each of these segments between 1989 and 2001.

Globalization of markets has become a key factor in the Inorganic Chemicals segment, with both import
penetration and export dependence growing substantially over the 13-year analysis period. During this period,
imports rose by almost 12 percent, while exports has climbed 5 percent. The greater growth in imports
underscores the increasing competition from foreign producers in domestic markets.

Increased globalization has also affected the Plastics Material and Resins segment. Imports and exports of
plastics and resins have increased significantly over the time period, reflecting the continued growth in the global
market. Of the three profiled chemical segments, this segment has shown the largest overall increases in values of
imports and exports with total growth of 177 percent and 65 percent, respectively, from 1989 through 2001.
Import penetration grew more quickly than export dependence in this segment due to declining export
opportunities and increased competition from new foreign capacity. The United States remained a net exporter of
plastics and resins, despite these trends. The market for organic chemicals, particularly petrochemicals, has
become increasingly competitive. Significant capacity expansions for petrochemicals worldwide increased
competition in domestic markets from imports and began to limit export opportunities for U.S. producers.
Through 1999, the segment still exported more than it imported. This balance recently changed though as imports
exceeded exports in both 2000 and 2001. From 1989 through 2001, imports in this segment grew by 165 percent,
while export growth was at 43 percent.

In 2001, the Inorganic Chemicals segment’s import penetration ratio was 26.9 percent, while the Organic
Chemicals segment’s import penetration ratio was slightly lower at 25.9 percent. Both segments likely face
strong competition from foreign firms in U.S. markets. The Plastics Material and Resins segment had an import
penetration ratio of 14.3 percent in 2001, suggesting this segment does not presently face strong competition from
foreign firms’ presence in U.S. markets. However, the import penetration ratio nearly doubled in the decade from
1991 to 2001, which could indicate that foreign firms have begun aggressive pursuit of these U.S. markets. In
2001, the export dependence ratio was 28.2 percent for the Inorganic Chemicals segment, 26.1 percent for the
Plastics Material and Resins segment, and 24.2 percent for the Organic Chemicals segment. All three segments
likely face significant competitive pressure in retaining these positions in export markets. Given these levels of
exposure to competition from foreign firms in domestic and export markets, the profiled chemicals industry
segments likely have little discretionary power to recover compliance costs through price increases.

Recent trends in international chemicals markets imply that U.S. producers will continue to face strong
competition from foreign producers. The industry’s trade balance declined in 2000, due to increased imports
from Western Europe, encouraged by the strong U.S. dollar relative to the Euro, and growth in the petrochemical
industry in the Middle East. Declines in the dollar relative to the Euro improved export performance somewhat,
but decline in the global economy resulted in mixed trade performance in 2001 (Chemical Market Reporter,
2001). In 2002, the chemical industry’s traditional trade surplus reversed, reaching a deficit of around $4 billion
(C&EN, 2003a). After nine months of 2003, the deficit had ballooned to $7.7 billion (C&EN, 2003¢).
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Table B2B-10: Trade Statistics for Profiled Chemical Segments

Value of Implied

Year Va!uf: of imports Va_lu.e of exports shipments Domestic Impor.t X Export .
(millions, $2003) (millions, $2003) (millions, $2003) Consumption® Penetration® Dependence
Inorganic Chemicals, Except Pigments
1989 5,688 6,457 28,357 27,588 20.6% 22.8%
1990 5,599 6,037 30,414 29,976 18.7% 19.8%
1991 5,360 6,243 29,492 28,609 18.7% 21.2%
1992 5,095 6,274 29,416 28,237 18.0% 21.3%
1993 4,828 5,764 27,570 26,634 18.1% 20.9%
1994 5,510 6,104 25,373 24,779 22.2% 24.1%
1995 6,432 7,087 26,895 26,240 24.5% 26.4%
1996 7,036 7,174 27,323 27,185 25.9% 26.3%
1997 5,811 6,904 28,100 27,007 21.5% 24.6%
1998¢ 5,832 6,119 34,163 33,876 17.2% 17.9%
1999¢ 5,812 5,822 27,051 27,041 21.5% 21.5%
2000 6,630 6,658 24,679 24,651 26.9% 27.0%
20014 6,363 6,784 24,049 23,628 26.9% 28.2%
i~ f';"e’ S 11.9% 5.1% -14.4% 23.9%
A‘ggﬁ‘;hf‘;:t’;"’ 0.9% 0.7% -1.6% 2.6%
Plastics Material and Resins
1989 2,089 7,424 44,728 39,393 5.3% 16.6%
1990 2,345 8,110 40,564 34,799 6.7% 20.0%
1991 2,221 9,237 36,991 29,975 7.4% 25.0%
1992 2,522 8,570 38,286 32,238 7.8% 22.4%
1993 3,010 8,584 37,710 32,136 9.4% 22.8%
1994 3,839 9,864 43,667 37,642 10.2% 22.6%
1995 4,685 11,857 49,844 42,672 11.0% 23.8%
1996 4,701 11,918 45,139 37,922 12.4% 26.4%
1997 4,866 12,024 50,079 42,921 11.3% 24.0%
1998¢ 4,948 11,252 49,314 43,010 11.5% 22.8%
1999¢ 5,210 11,268 50,230 44,172 11.8% 22.4%
2000 6,090 13,093 55,167 48,164 12.6% 23.7%
20014 5,791 12,258 46,924 40,457 14.3% 26.1%
o f';"e’ S 177.2% 65.1% 2.7% 57.4%
A‘ggﬁ‘;hf‘;:t’;"’ 8.9% 3.3% 21% 1.4%
Organic Chemicals, Except Gum & Wood
1989 7,822 13,320 87,856 82,358 9.5% 15.2%
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Table B2B-10: Trade Statistics for Profiled Chemical Segments

Value of Implied

Year Va!uf: of imports Va_lu.e of exports shipments Domestic Impor.t ) Export .
(millions, $2003) (millions, $2003) (millions, $2003) Consumption® Penetration® Dependence
1990 8,123 12,678 84,237 79,682 10.2% 15.1%
1991 8,239 12,670 79,725 75,294 10.9% 15.9%
1992 8,858 12,329 78,063 74,592 11.9% 15.8%
1993 8,765 12,494 75,958 72,229 12.1% 16.4%
1994 10,132 14,500 81,008 76,640 13.2% 17.9%
1995 12,121 17,916 87,077 81,282 14.9% 20.6%
1996 12,985 15,980 84,276 81,281 16.0% 19.0%
1997 17,312 20,079 91,683 88,916 19.5% 21.9%
1998¢ 16,683 18,159 77,134 75,658 22.1% 23.5%
1999¢ 18,049 18,885 82,553 81,717 22.1% 22.9%
2000 22,151 21,221 92,222 93,152 23.8% 23.0%
20014 20,728 19,032 78,489 80,185 25.9% 24.2%
o fge’ ol 165.0% 42.9% -2.6% 59.9%
A‘gr’;’i ‘:hA;’;'t’;"’ 8.5% 4.0% 0.7% 4.0%

* Calculated by EPA as shipments + imports - exports.

® Calculated by EPA as imports divided by implied domestic consumption.

¢ Calculated by EPA as exports divided by shipments.

4 Before 1998, data were compiled in the SIC system; since 1998, these data have been compiled in the North American Industry
Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the SIC code classifications using
the 1997 Economic Census Bridge Between NAICS and SIC.

Source: U.S. DOC, 2001.
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Figure B2B-7: Value of Imports and Exports for Profiled Chemical Segments (in millions,$2003)
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B2B-4 FINANCIAL CONDITION AND PERFORMANCE

The financial performance and condition of the chemical industry are important determinants of its ability to
withstand the costs of regulatory compliance without material adverse economic/financial impact. To provide
insight into the industry’s financial performance and condition, EPA reviewed two key measures of financial
performance over the 12-year period, 1992-2003: net profit margin and return on total capital. EPA calculated
these measures as a revenue-weighted index of measure values for public reporting firms in the respective
industries, using data from the Value Line Investment Survey. Financial performance in the most recent financial
reporting period (2003) is obviously not a perfect indicator of conditions at the time of regulatory compliance.
However, examining the trend, and deviation from the trend, through the most recent reporting period gives
insight into where the industry may be, in terms of financial performance and condition, at the time of
compliance. In addition, the volatility of performance against the trend, in itself, provides a measure of the
potential risk faced by the industry in a future period in which compliance requirements are faced: all else equal,
the more volatile the historical performance, the more likely the industry may be in a period of relatively weak
financial conditions at the time of compliance.

Net profit margin is calculated as after-tax income before nonrecurring gains and losses as a percentage of sales
or revenues, and measures profitability, as reflected in the conventional accounting concept of net income. Over
time, the firms in an industry, and the industry collectively, must generate a sufficient positive profit margin if the
industry is to remain economically viable and attract capital. Year-to-year fluctuations in profit margin stem from
several factors, including: variations in aggregate economic conditions (including international and U.S.
conditions), variations in industry-specific market conditions (e.g., short-term capacity expansion resulting in
overcapacity), or changes in the pricing and availability of inputs to the industry’s production processes (e.g., the
cost of energy to the chemical process). The extent to which these fluctuations affect an industry’s profitability,
in turn, depends heavily on the fixed vs. variable cost structure of the industry’s operations. In a capital intensive
industry such as the chemical and allied products industry, the relatively high fixed capital costs as well as other
fixed overhead outlays, can cause even small fluctuations in output or prices to have a large positive or negative
affect on profit margin.

Return on total capital is calculated as annual net profit, plus one-half of annual long-term interest, divided by
the total of shareholders' equity and long-term debt (total capital). This concept measures the total productivity of
the capital deployed by a firm or industry, regardless of the financial source of the capital (i.e., equity, debt, or
liability element). As such, the return on total capital provides insight into the profitability of a business’ assets
independent of financial structure and is thus a “purer” indicator of asset profitability than return on equity. In the
same way as described for net profit margin, the firms in an industry, and the industry collectively, must generate
over time a sufficient return on capital if the industry is to remain economically viable and attract capital. The
factors causing short-term variation in net profit margin will also be the primary sources of short-term variation in
return on total capital.

Figure B2B-8 presents net profit margin and return on total capital for public-reporting firms in two chemical
industry segments — (1) Industrial Chemicals and (2) Plastics and Synthetic Fibers — for the 12-year period, 1992
and 2003. The Industrial Chemicals segment corresponds approximately to the Organic Chemicals and Inorganic
Chemicals profiled industry segments; the Plastics and Synthetic Fibers segment corresponds approximately to
the Plastics Material and Resins profiled industry segment. The financial performance information reported in
Figure B2B-8 confirms the trends and performance discussed above in this section.

As shown in Figure B2B-8, the Industrial Chemicals (Organic Chemicals and Inorganic Chemicals) segment has
seen moderate volatility of financial performance over the analysis period. Return on total capital moved off a
post-recession low near 10 percent in 1992 to achieve levels in excess of 20 percent during 1995-1997. Recovery
of demand accompanied by industry restructuring and downsizing accounted for the upturn in performance.
During the latter part of the decade, though, increased competition from foreign producers and demand weakness
in Asian markets eroded this performance. As a result, return on capital fell below 15 percent in 1998, and
remained at this lower level through 2000. In 2001, a series of factors — high energy and raw material prices at
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the start of the year, and overcapacity, the terrorist attacks, and slowing U.S. and global economies at the end of
the year — led to a further sharp decline in return on capital performance of approximately 8 percent. Return on
total capital improved modestly during 2002 and 2003 but remained sub-par compared to mid 1990s performance.
Net profit margin shows a similar, though less volatile, trend.

The same factors largely influenced performance in the Plastics and Synthetic Fibers (Plastics Material and
Resins) segment over the 12 year period. Performance in this segment followed a similar, but less volatile,
pattern to that of the Industrial Chemicals segment. Return on total capital rose from a low near 10 percent in
1993 to a period high of 15 percent in 1995. Since then, performance trended down to reach a period low of
approximately 9 percent in 2001. This segment achieved modest improvement in 2002 and 2003. Net profit
margin again shows a similar, though less volatile, trend compared to return on capital.

Overall, the profiled segments of the chemical industry remain at weaker levels of financial performance than
achieved during the mid 1990s but appear to be recovering from the sharp weakness of 2001-2002. Continued
recovery in 2004 and beyond suggest improved ability to withstand additional regulatory compliance costs
without imposing significant financial impacts.
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Figure B2B-8: Net Profit Margin and Return in Total Capital for the Chemical Industry
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B2B-5

FACILITIES OPERATING COOLING WATER INTAKE STRUCTURES

Section 316(b) of the Clean Water Act applies to point source facilities that use or propose to use a cooling water
intake structure that withdraws cooling water directly from a surface waterbody of the United States. In 1982, the
chemical and allied products industry withdrew 2,797 billion gallons of cooling water, accounting for
approximately 3.6 percent of total industrial cooling water intake in the United States*. The industry ranked 2™ in
industrial cooling water use behind the electric power generation industry (1982 Census of Manufactures).

¢ Data on cooling water use are from the 1982 Census of Manufactures. 1982 was the last year in which the Census of Manufactures

reported cooling water use.

B2B-31



§ 316(b) Proposed Rule: Phase Il — EA, Part B: Economic Analysis Existing Facilities B2B: Chemicals and Allied Products

This section provides information for facilities in the profiled chemical and allied products segments potentially
subject to the proposed regulation. Existing facilities that meet all of the following conditions are potentially
subject to the proposed regulation:’

> Use a cooling water intake structure or structures, or obtain cooling water by any sort of contract
or arrangement with an independent supplier who has a cooling water intake structure; or their
cooling water intake structure(s) withdraw(s) cooling water from waters of the U.S., and at least
twenty-five (25) percent of the water withdrawn is used for contact or non-contact cooling
purposes;

> Have an National Pollutant Discharge Elimination System (NPDES) permit or are required to
obtain one; and

> Have a design intake flow of greater than 2 million gallons per day (MGD).

The proposed Phase III regulation also covers substantial additions or modifications to operations undertaken at
such facilities. While all facilities that meet these criteria are subject to the regulation, this section focuses on the
estimated 144 facilities nationwide in the profiled chemical and allied products segments identified in EPA’s 2000
Section 316(b) Industry Survey as being potentially subject to this proposed regulation®. Information collected in
the Detailed Industry Questionnaire found that an estimated 64 out of 435 Inorganic Chemicals facilities (15
percent), 19 out of 305 Plastics Material and Resins facilities (6 percent), and 61 out of 423 Organic Chemicals
facilities (14 percent) meet the characteristics of a potential Phase III facility.

B2B-5.1 Waterbody and Cooling System Type

Table B2B-11 shows the distribution of U.S. Phase III facilities in the profiled chemical segments by type of
waterbody and cooling system. The table shows that most of the U.S. Phase III facilities either have a once-
through system (62, or 50 percent) or employ a combination of a once through and a recirculating system (37, or
30 percent). The majority of existing facilities draw water from a freshwater stream or river (95, or 76 percent).
Seven of the 20 facilities that withdraw from an estuary, the most sensitive type of waterbody, use a once-through
cooling system. Plants with once-through cooling water systems withdraw between 70 and 98 percent more water
than those with recirculating systems.

The proposed Phase 111 regulation also applies to existing electric generating facilities as well as certain facilities in the oil and gas
extraction industry and the seafood processing industry. See Chapters B4 and B5 and Part C of this document for more information on
these industries.

SEPA applied sample weights to the sampled facilities to account for non-sampled facilities and facilities that did not respond to the
survey. For more information on EPA’s 2000 Section 316(b) Industry Survey, please refer to the Information Collection Request (U.S.
EPA, 2000).
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Table B2B-11: Number of Potential Phase III facilities by Water Body and Cooling System Type

for Profiled Chemical Segments

Cooling System

Water Body Type Recirculating Combination Once-Through Other Unknown
Numbe %of Numbe %of Numbe %of Numbe %of Numbe %of 1ol
r Total r Total r Total r Total r Total
Inorganic Chemicals
Estuary/ Tidal River 0 0% 13 65% 7 35% 0 0% 0 0% 20
Ocean 0 0% 0 0% 9 100% 0 0% 0 0% 9
Eriis:;water Stream/ 4 18% 0 0% 17 7% 0 0% 0 0% 22
Lake/ Reservoir 0 0% 4 100% 0 0% 0 0% 0 0% 4
Great Lake 0 0% 0 0% 4 44% 4 44% 0 0% 9
Total" 4 6% 17 27% 37 58% 4 6% 0 0% 64
Plastics Material and Resins
f{riiiliwater Stream/ 0 0% 9 50% 4 22% 0 0% 4 22% 18
Lake/ Reservoir 0 0% 2 100% 0 0% 0 0% 0 0% 2
Total" 0 0% 11 58% 4 21% 0 0% 4 21% 19
Organic Chemicals
Eisgwater Stream/ 9 16% 9 16% 30 53% 9 16% 0 0% 57
Great Lake 0 0% 0 0% 4 100% 0 0% 0 0% 4
Total" 9 15% 9 15% 35 57% 9 15% 0 0% 61
Total for Profiled Chemical Facilities
Estuary/ Tidal River 0 0% 13 65% 7 35% 0 0% 0 0% 20
Ocean 0 0% 0 0% 9 100% 0 0% 0 0% 9
gitwater Stream/ 13 14% 18 19% 52 54% 9 9% 4 4% 9
Lake/ Reservoir 0 0% 6 100% 0 0% 0 0% 0 0% 6
Great Lake 0 0% 0 0% 9 69% 4 31% 0 0% 13
Total" 13 9% 37 26% 76 53% 13 9% 4 3% 144

? Individual numbers may not add up to total due to independent rounding.

Source:

U.S. EPA, 2000.

B2B-5.2 Facility Size
The 316(b) sample facilities are generally larger than facilities in the chemicals industry as a whole, as reported in

the Census and discussed previously:

> Ninety-eight percent of all facilities in the Inorganic Chemicals segment had fewer than 100
employees in 1992, compared with 21 percent of the potential Phase I1I facilities.
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> Ninety-four percent of all facilities in the Plastics Material and Resins segment had fewer than
100 employees in 1992; none of the potential Phase III facilities in that segment fall into that
employment category.

> Ninety-four percent of all facilities in the Organic Chemical segment had fewer than 100
employees in 1992; none of the potential Phase III facilities in that segment fall into that
employment category.

Figure B2B-9 shows the number of potential Phase III facilities in the profiled chemical segments by employment
size category.

Figure B2B-9: Number of Potential Phase III facilities by Employment Size Category
for Profiled Chemical Segments
30~
254
20
M Inorganic Chemicals (SIC
5. 2812, 2813, 2816, 2819)
M Plastics (SIC 2821)
107 O Organic Chemicals (SIC
2865, 2869)
5,
0
<100 100-249 250-499 500-999 >=1000

Source: U.S. EPA, 2000.

B2B-5.3 Firm Size

EPA used the Small Business Administration (SBA) small entity size standards to determine the number of U.S.
Phase III facilities in the three profiled chemical segments that are owned by small firms. Firms in the Inorganic
Chemicals segment (SIC codes 2812, 2813, 2816, 2819) and in Industrial Organic Chemicals, NEC (SIC code
2869) are defined as small if they have 1,000 or fewer employees; firms in Plastics Material and Resins (SIC

2821) and Cyclic Organic Crudes and Intermediates (SIC code 2865) are defined as small if they have 750 or
fewer employees.
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Table B2B-12 shows that, of the 64 potential Phase III facilities in the Inorganic Chemicals segment, four, or 7
percent, are owned by a small firm. All four of these firms are in SIC 2819. None of the 19 potential Phase 111

facilities in the Plastics Material and Resins segment are owned by a small firm. Ninety-three percent of the

potential Phase III facilities in the Organic Chemicals segment are classified as large. SIC 2869 accounts for all
of the facilities owned by small firms in the Organic Chemicals segment. Overall, the profiled chemicals segment

has 135 facilities (94 percent) owned by large firms, and 9 facilities (6 percent) owned by small firms.

Table B2B-12: Number of Potential Phase III facilities by Firm Size

for Profiled Chemical Segments

Large Small
SIC Code Total
No. % of SIC No. % of SIC
Inorganic Chemicals
2812 20 100% 0 0% 20
2813 4 100% 0 0% 4
2816 9 100% 0 0% 9
2819 26 87% 4 13% 30
Total 59 93% 4 7% 64
Plastics Material and Resins
2821 19 100% 0 0% 19
Organic Chemicals
2865 9 100% 0 0% 9
2869 48 92% 4 8% 52
Total 57 93% 4 7% 61
Total for Profiled Chemical Facilities
Total 135 94% 9 6% 144

Source: U.S. EPA, 2000; U.S. SBA, 2000; D&B, 2001.
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Chapter B2C: Petroleum Refining
(SIC 2911)
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Table B2C-1: Potential Phase III facilities in the Petroleum and Coal Products Industry (SIC 29)

Number of Facilities®

SIC SIC Description Important Products Manufactured Potential Phase

Total I facilities "

%

Gasoline, kerosene, distillate fuel oils, residual fuel oils,
and lubricants, through fractionation or straight distillation
2911 | Petroleum Refining | of crude oil, redistillation of unfinished petroleum 163 36 22.1%
derivatives, cracking, or other processes; aliphatic and
aromatic chemicals as byproducts

* Number of weighted detailed questionnaire survey respondents.
® Individual numbers may not add up due to independent rounding.

Source: U.S. EPA, 2000, Executive Office of the President, 1987. ASM 1998

The table shows that an estimated 36 out of 163 facilities (or 22 percent) in the Petroleum and Coal Products
Industry (SIC 29) are potentially subject to this proposed regulation. EPA also estimated the percentage of total
production that occurs at facilities potentially subject to the proposed regulation. Total value of shipments for the
Petroleum and Coal Products Industry (SIC 29) from the 1998 Annual Survey of Manufacturers is $118.2 billion.
Value of shipments, a measure of the dollar value of production, was selected for the basis of this estimate.
Because value of shipments data were not collected using the DQ, these data were not available for the sample of
Phase I1I manufacturing facilities potentially subject to the proposed regulation. Total revenue, as reported on the
DQ, was used a close approximation for value of shipments for these facilities. EPA estimated the total revenue
of facilities in the petroleum industry subject to the proposed regulation is $47.8 billion. Therefore, EPA

B2C-1



§ 316(b) Proposed Rule: Phase Il — EA, Part B: Economic Analysis for Existing Facilities B2C: Petroleum Refining

estimates that 40 percent of total production in the petroleum industry occurs at facilities potentially subject to the
proposed regulation.

Table B2C-2 provides the cross-walk between SIC codes and NAICS codes for the profiled petroleum SIC codes.
For the Petroleum Refining segment, the translation of NAICS-reported data to the SIC framework is
straightforward as these frameworks have a simple one-to-one match for Petroleum Refining: SIC code 2911 and
NAICS code 324110.

Table B2C-2: Relationship between SIC and NAICS Codes for the Petroleum and Coal Products

Industry (1997)
SIC o NAICS s . Value of Shipments
Code SIC Description Code NAICS Description Establishments ($000) Employment
2911 Petroleum Refining 324110 Petroleum Refineries 242 157,525,704 65,471

Source: U.S. DOC, 1997.

B2C-1 SUMMARY INSIGHTS FROM THIS PROFILE

A key purpose of this profile is to provide insight into the ability of Petroleum Refining firms that would be
subject to the Phase I1I regulation to absorb compliance costs without material adverse economic/financial effects.
Two important factors in the ability of the industry’s ability to withstand compliance costs are: (1) the extent to
which the industry may be expected to shift compliance costs to its customers through price increases and (2) the
financial health of the industry and its general business outlook.

Likely Ability to Pass Compliance Costs Through to Customers

As reported in the following sections of this profile, the Petroleum Refining segment is relatively unconcentrated,
which suggests that firms in this industry would have less power to pass through to customers a significant
portion of their compliance-related costs. As discussed above, the proportion of total value of shipments in the
industry potentially subject to the proposed regulation is 40 percent. The actual proportion of total value of
shipments subject to regulation-induced compliance costs would be smaller since not all of the facilities would be
subject to the national categorical requirements of the proposed regulation: that is, facilities below the proposed
design intake flow (DIF) would be subject to permitting based on best professional judgement (BPJ) rather than
based on national standards, and several facilities currently employ baseline technologies that meet the
requirements of the proposed regulation. Given the likelihood that these percentages represent upper bound
estimates, EPA believes that the theoretical threshold for justifying the use of industry-wide CPT rates in the
impact analysis of potential Phase III refineries has not been met. Even though the Petroleum Refining segment is
not characterized by high competitive pressure from foreign markets, the low market concentration leads EPA to
believe that the market power held by individual firms is likely to be quite small. For these reasons, in its analysis
of regulatory impacts for the Petroleum Refining segment, EPA assumed that complying firms would be unable to
pass compliance costs through to customers: i.e., complying facilities must absorb all compliance costs within
their financial condition at the time of compliance (see following sections and Appendix 3 to Chapter B3:
Economic Impact Analysis for Manufacturers for further information).

Financial Health and General Business Outlook

Over the past decade, Petroleum Refining, like other U.S. manufacturing industries, has experienced a range of
economic/financial conditions, including substantial challenges. In the early 1990s, the domestic Petroleum
Refining segment was affected by reduced U.S. demand as the economy entered a recessionary period Although
domestic market conditions improved by mid-decade, oversupply of crude oil, weakness in Asian markets, along
with other domestic factors, materially weakened refiners’ financial performance in 1998. As petroleum
producing countries reduced crude oil supply and refiners cut production, prices rebounded in the late 1990's into
2000, before another U.S. recession, the attacks of 9/11, and global economic downturn again had a negative
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effect on petroleum refiners. More recently, as the U.S. economy began recovery from its economic weakness,
domestic petroleum refiners began showing signs of recovery with higher demand levels and improving financial
performance in 2003. Although the industry has weathered difficult periods over the past few years, the
strengthening of the industry’s financial condition and general business outlook suggest improved ability to
withstand additional regulatory compliance costs without imposing significant financial impacts.

B2C-2 DOMESTIC PRODUCTION

The Petroleum Refining segment accounts for about 4 percent of the value of shipments of the U.S. entire
manufacturing segment and 0.4 percent of the manufacturing segment’s employment (U.S. DOE, 1999a).
According to the Annual Survey of Manufactures, in 2001, Petroleum Refineries achieved shipments of
approximately $206 billion dollars ($2003) and employed 63,251 people. Petroleum products contribute
approximately 40 percent of the total energy used in the United States, including virtually all of the energy
consumed in transportation (U.S. DOE, 1999a).

U.S. DOE Energy Information Administration (EIA) data report that there were 149 operable Petroleum
Refineries in the U.S. as of January 2003, of which 145 were operating and four were idle (U.S. DOE, 2004)".
Some data reported in this profile are taken from EIA publications. Readers should note that the Census data
reported for SIC 2911 cover a somewhat broader range of facilities than do the U.S. DOE/EIA data, and the two
data sources are therefore not entirely comparable.

The petroleum industry includes exploration and production of crude oil, refining, transportation, and marketing.
Petroleum refining is a capital-intensive process that converts crude oil into a variety of refined products.
Refineries range in complexity, depending on the types of products produced. Nearly half of all U.S. refinery
output is motor gasoline.

The number of U.S. refineries has declined by almost half since the early 1980s. The remaining refineries have
improved their efficiency and flexibility to process heavier crude oils by adding “downstream” capacity®. While
the number of refineries has declined, the average refinery capacity and utilization has increased, resulting in an
increase in domestic refinery production overall.

B2C-2.1 Output

Table B2C-3 shows trends in production of petroleum refinery products from 1990 through 2002. In general,
output of refined products grew over this period, reflecting growth in transportation demand and other end-uses.
Output fell in 1991 due to the domestic economic recession, and the early years of the 2000s experienced little or
negative growth due to the downturn of the U.S. economy and events of 9/11 (API, 2003a). At the beginning of
2002, petroleum products were in excess supply in the world market, and the focus was on the elimination of
excess supplies and stabilization of prices (U.S. DOE, 2004). In 2003, the industry rebounded, with refinery
processing increasing 2 percent, producing record or near record levels of gasoline and distillate (API 2004).
Petroleum demand in 2004 is expected to increase 1.1 percent. As the U.S. and global economy improves,
Petroleum Refining firms should continue to see improving results in their markets and earnings. This should
place companies in a better position to incur any costs associated with regulatory compliance.

'In addition, there was one operating and one idle refinery in Puerto Rico and one operating refinery in the Virgin Islands.

*For comparison, preliminary 1997 Census data included 244 establishments for NAICS 3241/SIC 2911, whereas U.S. DOE/EIA
reported 164 operable refineries as of January 1997.

*The first step in refining is atmospheric distillation, which uses heat to separate various hydrocarbon components in crude oil.
Beyond this basic step are more complex operations (generally referred to as “downstream” from the initial distillation) that increase the
refinery’s capacity to process a wide range of crude oils and increase the yield of lighter (low-boiling point) products such as gasoline.
These downstream operations include vacuum distillation, cracking units, reforming units, and other processes (U.S. DOE, 1999a).
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Table B2C-3: U.S. Petroleum Refinery Product Production (million barrels per day)

Year Motor Distillate Jet Fuel Residual Other Total Percent
Gasoline Fuel Oil Fuel Oil Products® Output Change
1990 6.96 2.92 1.49 0.95 295 15.27 n/a
1991 6.98 2.96 1.44 0.93 2.95 15.26 -0.1%
1992 7.08 2.98 1.40 0.89 3.08 15.44 1.2%
1993 7.30 3.13 1.42 0.84 3.09 15.79 22%
1994 7.18 3.20 1.45 0.83 3.13 15.79 0.0%
1995 7.46 3.16 1.42 0.79 3.18 15.99 1.3%
1996 7.59 3.32 1.52 0.73 3.21 16.37 2.3%
1997 7.74 3.39 1.55 0.71 3.36 16.76 2.4%
1998 7.89 3.42 1.53 0.76 343 17.03 1.6%
1999 7.93 3.40 1.57 0.70 3.39 16.99 -0.2%
2000 7.97 3.59 1.61 0.70 3.42 17.29 1.8%
2001 8.02 3.69 1.53 0.72 332 17.28 0.0%
2002 8.17 3.59 1.51 0.60 3.38 17.25 -0.2%
Total Percent Change 17.4% 22.7% 1.7% -36.9% 14.5% 13.0%
1990-2002
Average Annual 1.3% 1.7% 0.1% -3.8% 1.1% 1.0%
Growth Rate

* Includes asphalt and road oil, liquified petroleum gases, petroleum coke, still gas, kerosene, petrochemical feedstocks, lubricants, wax,
aviation gasoline, special napthas, and miscellaneous products.

® Monthly data for motor gasoline production include blending of fuel ethanol and an adjustment to correct for the imbalance of motor
gasoline blending components.

Source: U.S. DOE, 2001b, and 2001c; U.S. DOE, 2004.

Value of shipments and value added are two common measures of manufacturing output*. They provide
insight into the overall economic health and outlook for an industry. Value of shipments is the sum of the receipts
a manufacturer earns from the sale of its outputs; it indicates the overall size of a market or the size of a firm in
relation to its market or competitors. Value added measures the value of production activity in a particular
industry. It is the difference between the value of shipments and the value of inputs used to make the products
sold.

Figure B2C-1 on the following page shows value of shipments and value added for petroleum products from 1987
to 2001. Value of shipments rose through 1990; however, during and following the recession of 1991, value of
shipments fell through 1994. This was followed by some volatility in value over the next few years until
experiencing a sharp drop in 1998, when a range of factors led to a dramatic decrease in petroleum prices.
Increased production quotas by OPEC, increased production from Iraq through the “oil-for-food” program, weak
demand in Asia due to their financial crisis, and a warm winter in the U.S. all increased the supply of petroleum
products (U.S. DOE, 1999c). Estimates of worldwide petroleum supply exceeding demand during 1998 range
from 1.47 millions barrels per day to 2.4 million barrels per day (World Oil, 1999). As crude oil producers and

“Terms highlighted in bold and italic font are further explained in the glossary.
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refiners cutback on production, the industry rebounded with significant improvements in 1999 and 2000, before
the latest recession and global economic slowdown and weakening demand decreased the value of shipments in
2001. Value added generally followed the path of value of shipments over this time period, though it did not
quite have the volatility of the value of shipments.

Figure B2C-1: Value of Shipments and Value Added for Petroleum Refineries
(millions, $2003)

Value of Shipments
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* Before 1998, the Department of Commerce compiled data in the SIC system; since 1998, these data have been compiled in the
North American Industry Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the
SIC code classifications using the 1997 Economic Census Bridge Between NAICS and SIC.

Source: U.S. DOC, 1988-1991, 1993-1996 and 1998 - 2001; U.S. DOC, 1987, 1992 and 1997.
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B2C-2.2 Prices
The producer price index (PP]) measures price changes, by segment, from the perspective of the seller, and
indicates the overall trend of product pricing, and thus supply-demand conditions, within a segment.

Figure B2C-2 shows substantial fluctuations in petroleum product prices between 1987 and 2002. Through the
early 1990s, refiners faced declining prices due to the effects of the 1991 recession and weak demand before
rebounding somewhat in the mid 1990s. Prices plummeted in 1998 as a massive oversupply of petroleum
products coupled with decreased demand led to significant drops in petroleum prices. As the subsequent
production cutbacks took hold and the glut of supply dwindled, prices recovered in 1999 and 2000, as shown in
Figure B2C-2. The higher prices reflect low refinery product inventories and higher crude oil input prices (Value
Line, 2001). Excess supply, the global recession, impacts from 9/11, and the relatively warm winter of 2001-
2002 led to decreases in prices in subsequent years (U.S. DOE, 2004).

Figure B2C-2: Producer Price Index for Petroleum Refineries
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Source: BLS, 2002.

B2C-2.3 Number of Facilities and Firms

Figure B2C-3 shows historical trends in the number of refineries and in refinery capacity. This figure shows that
the number of operable refineries fell substantially during the 1980s, with a more gradual reduction in refineries
continuing through the 1990s and into the 2000s. This decrease resulted in part from the elimination of the Crude
Oil Entitlements Program in the early 1980s. The Entitlements Program encouraged smaller refineries to add
capacity throughout the 1970s. After the program was eliminated, surplus capacity and falling profit margins led
to the closure of less efficient capacity (U.S. DOE, 1999a). The decrease in the number of refineries continued, as
the industry consolidated to improve margins. After peaking in the early 1980s, refining capacity decreased
throughout the rest of the decade. Refining capacity has remained relatively stable since the decrease in the
1980s, with a slight upward trend occurring in the latter part of the 1990s into the 2000s. This trend is expected to
continue, with no new “greenfield” refineries likely to be built in the U.S., but continuing capacity expansion at
existing facilities (S&P, 2001).
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Figure B2C-3: Trends in Numbers of Refineries and Refining Capacity 1949-2003
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Data from the Statistics of U.S. Businesses for SIC 2911 (Table B2C-4) show that the number of firms reporting
Petroleum Refining as their primary business also declined since 1990.

Table B2C-4: Number of Firms and Facilities for Petroleum Refineries

Firms Facilities
Year
Number Percent Change Number Percent Change
1990 215 n/a 340 n/a
1991 215 0.0% 346 1.8%
1992 185 -14.0% 303 -12.4%
1993 148 -20.0% 251 -17.2%
1994 161 8.8% 265 5.6%
1995 150 -6.8% 251 -5.3%
1996 173 15.3% 275 9.6%
1997 128 -26.0% 248 -9.8%
1998 155 21.1% 304 22.6%
1999* 145 -6.5% 292 -3.9%
2000° 162 11.7% 298 2.1%
2001* 165 1.9% 302 1.3%
Total Perceny Change -23.3% -11.2%

Average Annual Growth 2.4% 1.1%

Rate

* Before 1998, these data were compiled in the Standard Industrial Classification (SIC) system; since 1998, these data
have been compiled in the North American Industry Classification System (NAICS). For this analysis, EPA converted
the NAICS classification data to the SIC code classifications using the 1997 Economic Census Bridge Between NAICS
and SIC..

Source: U.S. SBA, 1989-2001.
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B2C-24

Employment and Productivity

Employment in the Petroleum Refining segment declined by 15 percent between 1987 and 2001, from 74,600 to
63,258 employees, as shown in Figure B2C-4. After increasing in the early 1990s, employment at Petroleum
Refineries declined until 2000, before increasing slightly, reflecting overall industry consolidation.

Figure B2C-4: Employment for Petroleum Refineries
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* Before 1998, the Department of Commerce compiled data in the SIC system; since 1998, these data have been compiled in the North
American Industry Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the SIC code
classifications using the 1997 Economic Census Bridge Between NAICS and SIC.

Source:

U.S. DOC, 1988-1991, 1993-1996, and 1998 -2001; U.S. DOC, 1987, 1992, and 1997.
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Table B2C-5 shows substantial year-to-year changes in labor productivity, measured by value added per
production hour. These fluctuations reflect volatility in value added, which in turn reflect variations in the
relationship between input prices (primarily crude oil) and refinery product prices. Changes in production hours
from year to year were less volatile, with a net reduction over the period 1987 to 2001. Value added , however,
was not affected as it more than doubled over the same period.

B2C-2.5 Capital Expenditures

Table B2C-5: Productivity Trends for Petroleum Refineries ($2003)

Value Added/Hour
Year Value Added Production Hours
(millions) (millions) ($/hr) Value Added/

Hour
1987 20,524 103 199 n/a
1988 28,875 103 281 41.2%
1989 29,024 105 277 -1.1%
1990 29,553 106 279 0.7%
1991 24,767 107 233 -16.7%
1992 23,361 109 214 -8.1%
1993 22,367 107 210 -1.7%
1994 27,865 110 253 20.6%
1995 27,505 107 258 1.8%
1996 29,276 103 285 10.7%
1997 34,192 100 342 20.0%
1998* 26,310 98 269 -21.4%
1999* 34,023 94 362 34.4%
2000° 38,705 92 419 15.9%
2001° 41,627 94 445 6.2%

Chzz;flel f 5001 102.8% -9.5% 124.0%
A”G”:;‘ii;l”;;‘;fe 5.2% -0.7% 5.9%

* Before 1998, these data were compiled in the Standard Industrial Classification (SIC) system; since 1998,
these data have been compiled in the North American Industry Classification System (NAICS). For this
analysis, EPA converted the NAICS classification data to the SIC code classifications using the 1997
Economic Census Bridge Between NAICS and SIC.

Source: U.S. DOC, 1988-1991, 1993-1996, and 1998 - 2001; U.S. DOC, 1987, 1992, and 1997.

Petroleum industry capital expenditures increased substantially between 1988 and 1993, but generally decreased
afterwards through the latest data year, 2001, as shown in Table B2C-6. In 2001, the industry spent almost $5
billion ($2003), as compared with $2.9 billion ($2003) in 1988. Although this represents a 69 percent increase
from 1988 to 2001, it is a 34 percent drop from what was spent in 1993, when capital expenditures peaked at $7.5
billion per year in real terms. Much recent investment in Petroleum Refineries has been to expand and de-
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bottleneck units downstream from distillation, partially in response to environmental requirements. Changes in
refinery configurations have included adding catalytic cracking units, installing additional sulfur removal
hydrotreaters, and using manufacturing additives such as oxygenates. These process changes have resulted from
two factors:

» processing of heavier crudes with higher levels of sulfur and metals; and

» regulations requiring gasoline reformulation to reduce volatiles in gasoline and production of diesel fuels
with reduced sulfur content (U.S. EPA, 1996b).

Environmentally-related investments have also accounted for a substantial part of capital expenditures. In the

future, substantial capital investments by refineries will be required to comply with: product quality regulations,
including EPA’s Tier 2 Gasoline Sulfur Rule requiring reductions in the sulfur content of gasoline; reductions or
elimination of the use of MTBE in gasoline; and proposed sulfur reductions in highway diesel fuel (NPC, 2000).

Table B2C-6: Capital Expenditures for Petroleum Refineries

Year nilions, $3003) 7o Change
1988 2,937 na
1989 3,248 10.6%
1990 4,017 23.7%
1991 4,945 23.1%
1992 7,007 41.7%
1993 7,509 7.2%
1994 7,156 4 7%
1995 6,466 -9.6%
1996 6,729 4.1%
1997 5,850 13.1%
100" 4,700 -19.7%
19998 4,566 -2.9%
2000° 4257 -6.8%
2001* 4,949 16.3%

Total Ilzi?r;?nzto%’h]ange 68.5%

ok Rate. .

* Before 1998, these data were compiled in the Standard Industrial Classification (SIC) system;
since 1998, these data have been compiled in the North American Industry Classification
System (NAICS). For this analysis, EPA converted the NAICS classification data to the SIC
code classifications using the 1997 Economic Census Bridge Between NAICS and SIC.

Source: U.S. DOC, 1988-1991, 1993-1996, and 1998 - 2001; U.S. DOC, 1987, 1992, and
1997.
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Figure B2C-5 shows pollution control expenditures (capital plus operating costs), reported by American
Petroleum Institute (API) members. Expenditures to control current environmental releases (air, water and waste)
account for the largest share of total pollution control expenditures. API estimates that the U.S. oil and natural
gas industry spent $7.875 billion in 2001 for environmental protection. Of the total 2001 environmental
expenditures to address air, water, and waste pollution from on-going operations, 32 percent ($2.5 billion) was
capital expenditures and 66 percent ($5.2 billion) was operating maintenance (API, 2003b).

Figure B2C-5: Environmental Expenditures by Type and Medium for Petroleum Refineries

Environmental Expenditures by Type, 2001
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Source: API, 2001; API, 2003b.
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B2C-2.6 Capacity Utilization

Refinery capacity is frequently measured in terms of crude oil distillation capacity. EIA defines refinery capacity
utilization as input divided by calendar day capacity, which is the maximum amount of crude oil input that can be
processed during a 24-hour period with certain limitations. Some downstream refinery capacities are measured in
terms of “stream days,” which is the amount a unit can process when running full capacity under optimal crude
and product mix conditions for 24 hours (U.S. DOE, 1999a). Downstream capacities are reported only for
specific units or products, and are not summed across products, since not all products could be produced at the
reported levels simultaneously.

Figure B2C-6 below shows the fluctuation in utilization rates over the period 1989-2002, based Census Bureau
data. Capacity utilization fluctuated over a relatively lower range between 1989-1992, followed by an increase in
utilization rates for five straight years, concluding in 1997. After decreasing in 1998, utilization rates climbed
until 2000, before excess supply, recession, and other factors led to decreases in rates in the early 2000s. The
industry appears to be recovering, however, as the American Petroleum Institute (2004) reports that refineries
operated at 92.4 percent of capacity for 2003. Overall refinery utilization has remained high over this entire time
period. Capacity utilization relative for production o specific products may vary, however, as the industry adjusts
to changes in the desired product mix and characteristics.

Figure B2C-6: Capacity Utilization Rates (Fourth Quarter) for Petroleum Refineries
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* Before 1998, the Department of Commerce compiled data in the SIC system; since 1998, these data have been compiled in the
North American Industry Classification System (NAICS). For this analysis, EPA converted the NAICS classification data to the
SIC code classifications using the 1997 Economic Census Bridge Between NAICS and SIC.

Source:  U.S. DOC, 1989-2002.
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B2C-3 STRUCTURE AND COMPETITIVENESS

The Petroleum Refining segment in the United States is made up of integrated international oil companies,
integrated domestic oil companies, and independent domestic refining/marketing companies. In general, the
petroleum industry is highly integrated, with many firms involved in more than one stage of petroleum industry
operations. Large companies, referred to as the “majors,” are fully integrated across crude oil exploration and
production, refining, and marketing. Smaller, nonintegrated companies, referred to as the “independents,”
generally specialize in one segment of the industry.

Like the oil business in general, refining was dominated in the 1990s by integrated internationals, specifically a
few large companies such as Exxon Corporation, Mobil Corporation, and Chevron Corporation. These three
ranked in the top ten of Fortune’s 500 sales during this time period. Substantial diversification by major
petroleum companies into other energy and non-energy segments was financed by high oil prices in the 1970s and
1980s. With lower profitability in the 1990s, the major producers began to exit nonconventional energy
operations (e.g., oil shale) as well as coal and non-energy operations in the 1990s. Some have recently ceased
chemical production.

During the 1990s and into the early 2000s, several mergers, acquisitions, and joint ventures occurred in the
Petroleum Refining segment in an effort to cut cost and increase profitability. This consolidation has taken place
among the largest firms (as illustrated by the acquisition of Amoco Corporation by British Petroleum in 1999, the
merger of Chevron and Texaco in 2001, the merger of Conoco and Phillips in 2002, and the mega-merger of
Exxon and Mobil Corporation in 1998) as well as among independent refiners and marketers (e.g., the
independent refiner/marketer Ultramar Diamond Shamrock (UDS) acquired Total Petroleum North America in
1997) (U.S. DOE, 1999b, 2004). Merger activity seems to have slowed since 2002, however, possibly as
companies seek to address financial issues or wait to see that the recent positive economic growth continues (U.S.
DOE, 2004).

B2C-3.1 Geographic Distribution

Petroleum Refining facilities are more often located in areas near crude oil sources and/or near consumers. The
cost of transporting crude oil feed stocks and finished products is an important influence on the location of
refineries. Most Petroleum Refineries are located along the Gulf Coast and near the heavily industrialized areas
of both the east and west coasts (U.S. DOE, 1997).

Figure B2C-7 shows the distribution of all facilities by State in the profiled petroleum segments, based on the
1992 Census of Manufactures®. In 1992, 44 refineries were located in Texas, 32 in California, and 20 in
Louisiana, accounting for 43 percent of SIC 2911 facilities in the United States.

* The 1992 Census of Manufactures is the most recent data available by SIC code and State.
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Figure B2C-7: Geographic Distribution of Petroleum Refineries
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B2C-3.2 Facility Size

A substantial portion of the facilities in SIC 2911 employ a large number of employees, with 41 percent having
250 or more employees. Figure B2C-8 shows that approximately 87 percent of the value of shipments for the
industry is produced by the 41 percent of establishments with more than 250 employees. Establishments with
more than 1,000 employees are responsible for approximately 36 percent of all industry shipments.

Figure B2C-8: Value of Shipments and Number of Facilities in 1992° for Petroleum Refineries
by Employment Size Category
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* The 1992 Census of Manufactures is the most recent data available by SIC code and facility employment size.

Source: U.S. DOC, 1987, 1992, and 1997.
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B2C-3.3 Firm Size

For SIC 2911, the Small Business Administration defines a small firm as having 1,500 or fewer employees. The
size categories reported in the Statistics of U.S. Businesses (SUSB) do not correspond with the SBA size
classifications, therefore preventing precise use of the SBA size threshold in conjunction with SUSB data. Table
B2C-7 below shows the distribution of firms and establishments in SIC 2911 by the employment size of the
parent firm. The SUSB data show that 180 of the 302 SIC 2911 establishments reported for 2001 (60 percent) are
owned by larger firms (those with 500 employees or more), some of which may still be defined as small under the
SBA definition, and 112 (40 percent) are owned by small firms (those with fewer than 500 employees).

Table B2C-7: Number of Firms, Establishments, and Estimated
Receipts for Petroleum Refineries by Firm Employment Size

Category (2001)
Employment Size Number of Firms Number of Establishments
Category
0-19 71 71
20-99 22 23
100-499 23 28
500+ 49 180
Total 165 302

* Before 1998, the Department of Commerce compiled data in the SIC system;
since 1998, these data have been compiled in the North American Industry
Classification System (NAICS). For this analysis, EPA converted the NAICS
classification data to the SIC code classifications using the 1997 Economic Census
Bridge Between NAICS and SIC.

Source: U.S. SBA, 1989-2001.

B2C-3.4 Concentration Ratios
Concentration is the degree to which industry output is concentrated in a few large firms. Concentration is
closely related to entry barriers, with more concentrated industries generally having higher barriers.

The four-firm concentration ratio (CR4) and the Herfindahl-Hirschman Index (HHI) are common
measures of industry concentration. The CR4 indicates the market share of the four largest firms. For example, a
CR4 of 72 percent means that the four largest firms in the industry account for 72 percent of the industry’s total
value of shipments. The higher the concentration ratio, the less competition there is in the industry, other things
being equal’. An industry with a CR4 of more than 50 percent is generally considered concentrated. The HHI
indicates concentration based on the largest 50 firms in the industry. It is equal to the sum of the squares of the
market shares for the largest 50 firms in the industry. For example, if an industry consists of only three firms with
market shares of 60, 30, and 10 percent, respectively, the HHI of this industry would be equal to 4,600 (602 + 302
+ 102). The higher the index, the fewer the number of firms supplying the industry and the more concentrated the
industry. Based on the U.S. Department of Justice’s guidelines for evaluating mergers, markets in which the HHI
is under 1000 are considered unconcentrated, markets in which the HHI is between 1000 and 1800 are considered
to be moderately concentrated, and those in which the HHI is in excess of 1800 are considered to be concentrated.

®Note that the measured concentration ratio and the HHF are very sensitive to how the industry is defined. An industry with a high
concentration in domestic production may nonetheless be subject to significant competitive pressures if it competes with foreign producers
or if it competes with products produced by other industries (e.g., plastics vs. aluminum in beverage containers). Concentration ratios
based on share of domestic production are therefore only one indicator of the extent of competition in an industry.
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As shown in Table B2C-8, the CR4 and the HHI for SIC 2911 are both below the benchmarks of 50 percent and
1,000, respectively. For the Petroleum Refining segment, the HHI is 422, suggesting the sector is unconcentrated.
With the majority of the firms in this industry having small market shares, this suggests limited potential for
passing through to customers any increase in production costs resulting from regulatory compliance.

Table B2C-8: Selected Ratios for Petroleum Refineries

Concentration Ratios
Total
SIC | Year I\Jf“;,‘ber 4Firm  8Firm  20Firm 50 Firm i‘:fc‘;lﬁ;‘;
orkrms - (cr4) (CRS) (CR20) (CR50)
Index
1987 200 32% 52% 78% 95% 435
2911 1992 132 30% 49% 78% 97% 414
1997 122 28% 49% 83% 98% 422

Source: U.S. DOE, 1987, 1992, and 1997.

B2C-3.5 Foreign Trade
This profile uses two measures of foreign competition: export dependence and import penetration.

Import penetration measures the extent to which domestic firms are exposed to foreign competition in domestic
markets. Import penetration is calculated as total imports divided by total value of domestic consumption in that
industry: where domestic consumption equals domestic production plus imports minus exports. Theory suggests
that higher import penetration levels will reduce market power and pricing discretion because foreign competition
limits domestic firms’ ability to exercise such power. Firms belonging to segments in which imports account for
a relatively large share of domestic sales would therefore be at a relative disadvantage in their ability to pass-
through costs because foreign producers would not incur costs as a result of the Phase I1I regulation. The
estimated import penetration ratio for the entire U.S. manufacturing sector (NAICS 31-33) for 2001 is 22 percent.
For characterizing the ability of industries to withstand compliance cost burdens, EPA judges that industries with
import ratios close to or above 22 percent would more likely face stiff competition from foreign firms and thus be
less likely to succeed in passing compliance costs through to customers.

Export dependence, calculated as exports divided by value of shipments, measures the share of a segment’s sales
that is presumed subject to strong foreign competition in export markets. The Phase I1I regulation would not
increase the production costs of foreign producers with whom domestic firms must compete in export markets.
As a result, firms in industries that rely to a greater extent on export sales would have less latitude in increasing
prices to recover cost increases resulting from regulation-induced increases in production costs. The estimated
export dependence ratio for the entire U.S. manufacturing sector for 2001 is 15 percent. For characterizing the
ability of industries to withstand compliance cost burdens, EPA judges that industries with export ratios close to
or above 15 percent are at a relatively greater disadvantage in potentially recovering compliance costs through
price increases since export sales are presumed subject to substantial competition from foreign producers.

Table 4D-9 presents trade statistics for the profiled Petroleum Refining segment from 1989 to 2001. The table
shows that while export dependence has been relatively stable, import penetration decreased during the economic
weakness of the early 1990s, before leveling off through the mid 1990s. Import penetration increased steadily
through 2000 and then dropped slightly in 2001. This cycle follows the growth in the U.S. economy of the late
1990s, followed by the subsequent economic slowdown arriving in the latter half of 2000 into 2001. Mexico
received the largest amount of U.S. exported refined petroleum products in 2001, followed by Canada and Japan.
Imports of refined petroleum products increased 47.3 percent from 1989 to 2001, with 46.6 percent of total
imports coming from OPEC countries (U.S. DOE, 2003b).
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The import penetration ratio for facilities in the Petroleum Refining segment in 2001 was only 15 percent, well
below the U.S. manufacturing segment average of 22 percent. The export dependence ratio for petroleum refiners
in 2001 was only four percent compared to the U.S. manufacturing average of 15 percent. Thus, based on the
lack of competitive pressures from foreign markets/firms, the petroleum industry appears to be in a position to
pass-through to consumers a significant portion of compliance-related costs associated with the Phase II1
regulation. However, given the low HHI for this industry EPA believes that existing market competition among
domestic firms most likely nullifies any favorable influence the lack of foreign competitors would have on
increasing the market power of firms in this industry.

Table B2C-9: Foreign Trade Statistics for Petroleum Refining

Yalue of Value of V.alue of Implied Imvort
Year n}p?rts E)fpf)rts Shlpr{lents Domestic Penetp tion Export
(millions, (millions, (millions, Consumption® ¥ Dependence
$2003) $2003) $2003)
B2989 15,867 5,807 176,444 186,504 8.5% 3.3%
1990 18,477 7,754 206,424 217,147 8.5% 3.8%
1991 13,625 7,952 181,906 187,579 7.3% 4.4%
1992 12,457 7,043 166,625 172,039 7.2% 4.2%
1993 11,646 6,743 155,357 160,260 7.3% 4.3%
1994 10,856 5,804 150,633 155,685 7.0% 3.9%
1995 10,054 6,117 156,200 160,137 6.3% 3.9%
1996 20,837 7,092 177,942 191,687 10.9% 4.0%
1997¢ 22,627 7,621 175,693 190,699 11.9% 4.3%
19984 18,683 5,680 129,399 142,402 13.1% 4.4%
1999¢ 23,627 6,221 155,768 173,174 13.6% 4.0%
2000¢ 42,334 9,221 227,748 260,861 16.2% 4.0%
2001¢ 36,252 8,333 206,312 234,231 15.5% 4.0%
Total f;;cgf’;’ogll””ge 128.5% 43.5% 16.9%
AVGe:Zithth‘;”’ 7.1% 3.1% 1.3%

Calculated by EPA as shipments + imports - exports.

® Calculated by EPA as imports divided by implied domestic consumption.

¢ Calculated by EPA as exports divided by shipments.

4 Before 1998, these data were compiled in the Standard Industrial Classification (SIC) system; since 1998, these data have been
compiled in the North American Industry Classification System (NAICS). For this analysis, EPA converted the NAICS classification
data to the SIC code classifications using the 1997 Economic Census Bridge Between NAICS and SIC..

Source: U.S. DOC, 2001; U.S. DOC 1988-1991, 1993-1996, and 1998 - 2001; U.S. DOE, 2001b.

The United States consumes more petroleum than it produces, requiring net imports of both crude oil and
products to meet domestic demand. In 2002, the U.S. imported 9.05 million barrels per day (MBD) of crude oil
and 2.31 MBD of refined products. These refined product imports represented roughly 12 percent of the 19.65
MBBD of refined products supplied to U.S. consumers. The U.S. exported 0.97 MBD of refined products in 2002
(U.S. DOE, 2003b).
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Imports of refined petroleum products have fluctuated since 1985. Imports rose to 2.3 MB in the early 1980s, due
to rapid growth in oil consumption, especially consumption of light products, which exceeded the growth in U.S.
refining capacity. Imports then declined as a result of the 1990/91 recession and increased upgrading of refinery
capacity resulting primarily from the 1990 Clean Air Act Amendments and other environmental requirements
(U.S. DOE, 1997). Since the 1995 low point, imports steadily increased through 2000 with the exception of
1998, before dropping again, due to general economic weakness, in 2001 and 2002 (see Figure B2C-9).

Figure B2C-9: Value of Imports and Exports for Petroleum Refining (millions, $2003)
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* Before 1998, the Depar